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01.01. ABSTRACT
Mobility today is taking a radical turn. The 
way we move is not the same as 20 years 
ago, society is changing and with it also 
its values. This research that belongs to 
the Master’s Thesis in the Interuniversity 
Master in Advanced Design Studies - Bar-
celona (MBDesign), especially in the Con-
temporary Design line, is based on the 
search for new concepts of urban mobility 
that can be adapted to the needs of the 
user of today, through the design tool. 
Today, urban centers are crowded with 
vehicles, creating immense traffic and 
hampering the busiest areas of the city. 
This brings us different problems that 
throughout the years will affect consider-
ably all the resident citizens; as a crowded 
city, a polluted environment, waste of time 
in each journey ... 
With this research I intend to propose a 
possible solution in a hypothetical ideal 
case of city, mobility and user. Through 
the design tool, a hypothesis and con-
tinuous research to solve this approach, 
I have been able to analyze the Barcelona 
environment, how Smart City evolves and 
how urban mobility makes great efforts to 
try to adapt to it. Through different cas-
es of study I have established essential 
characteristics for the development of the 
product. 
The new technologies are evolving at 
great strides and the application of them 
in vehicles can already be seen in the Auto 
Showrooms. This development in which 
one design, society, technology and en-
vironment is the basis that could serve as 
the beginning of a future research for its 
real approach. 
KEY WORDS
Smart City, Future, Mobility, Mixed Reality, 
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Gaur egun higikortasuna bira erradikala 
ematen ari da. Mugitzen garen modua ez 
da ere duela 20 urte, gizartea aldatzen ari 
den eta harekin bera bere balioak. Iker-
keta hau, Master-Amaiera Laneko Disei-
nuko Ikasketa Aurreratuetan – Bartzelona 
(MBDesign), bereziki Diseinu Garaikide-
ko lerroan parte hartzailea, gaur egunko 
erabiltzailearen beharretara, diseinuko er-
remintaren bitartez, molda daitezkeen hi-
ri-higikortasun kontzeptu berriko bilaketan 
oinarritzen da. 
Gaur egun hiri zentruak autoz beteta 
daude, trafiko ikaragarria sortuz, eta hiriar-
en zona jendetsuenak ostopatzen. Honek 
hiritarrei iraganean eragingo dieten hain-
bat arasoproblema desberdin ekarriko 
dizkigute; hiriguna masifikatu bat bezala, 
kutsatutako giroa, ibilde bakotzean den-
bora galdua…
Ikerketa honekin, kasu ideal hipotetiko 
batean, hiriaren, higikortasunaren eta 
erabiltzailearen harteko konponbidea pro-
posatu nahi dut. Diseinuko erremintaren, 
hipotesiaren eta aurkezpen honetarako 
konponbidea emateko ikerketa jarraituar-
en bitartez, Bartzelonako ingurunea anali-
zatzea lortu dut, nola eboluzionatzen duen 
Smart City honek eta nola hiri-higikortasu-
na ahalegin handiak egiten ditu harenga-
na moldatzen saiatzean. Ikerketaren kasu 
desberdinen bidez ezinbesteko ezaugarri 
batzuk ezarri ditut produktuaren garapen-
erako. 
Teknologia berriek pauso handietara eb-
oluzionatzen hari dira eta ibilgailuetako 
aplikazioa jada ikusten hari dira Auto Are-
toetan. Garapen hau diseinua, gizartea, 
teknologia eta ingurunea bat egiten dute-
nean, etorkizuneko ikerketako hasiera 
gisa balio lezakeen oinarria izan litzateke
HITZ GALKOAK
Smart City, Iragana, Mugikortasuna, Erral-
itate Mistoa, UX | UI | HMI 
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03.01. CONTEXT
The present study begins with the ques-
tion of how to act or face the problem 
of mobility within the context of modern 
cities, specifically those that are in the 
process of becoming large metropolises, 
either because of the growing number of 
their population or their extension territori-
al, reaching to form extensive and increas-
ingly complex urban areas.
This document reflects on what should be 
“a new solution for urban mobility”, and on 
the need of today’s society to solve mobil-
ity in terms of sustainability. 
Mobility is key to the improvement of 
any society in matters as substantial as 
its economic, cultural development and 
knowledge management. At the same 
time it is the cause of an important part of 
environmental deterioration, measured in 
terms of atmospheric pollution, acoustic, 
greenhouse gases and occupation of the 
territory, but no social organization is con-
ceived that is not based on the relation-
ship of its individuals, economic and pro-
ductive systems, exchange of knowledge 
and cultural experiences, and this whole 
set of exchanges is imbricated around 
mobility.
Our social and economic model is orga-
nized around large cities and metropolitan 
areas. In the communication of the Euro-
pean Commission “towards a new culture 
of mobility” it is recognized that 60% of 
the population lives in cities with more 
than 10,000 inhabitants, and in the future 
these will be the ones that shelter the ma-
jority of the population of the planet. 
These cities are organized hierarchically 
among them to optimize the use of ser-
vice equipment, business and business 
centers and cultural activities. For this rea-
son, achieving better mobility in terms of 
efficiency and quality of life in the whole 
territory is one of the challenges and ob-
ligations of our society, because working 
on the improvement of urban and metro-
politan mobility focuses the problem on 
space where an important percentage of 
the population will be concentrated and 
concentrated in the future and, therefore, 
all the actions undertaken in them in an 
effective and efficient manner suppose a 
great multiplier effect.
INTRODUCTION | CONTEXT
- 14 -
SMALL IS SMART. MAKING MICROMOBILITY WORK FOR CITIZENS, CITIES AND SERVICE PROVIDERS 
- 15 -
03.02. WHY THIS 
PROJECT
Innovation in the mobility sector, driven 
by big data, technology and changes in 
consumer habits, is causing cities to plan 
mobility in a different way.
The autonomous car, whose impact we 
will see in the short term not only in the 
private but also public transport, electric 
vehicles and connectivity are the main 
actors that are influencing the change of 
model of mobility in cities. But we also wit-
ness a change in the habits of consum-
ers, who are now less interested in buying 
private cars and more in vehicle sharing, 
something that is already being appreciat-
ed in the decline in car sales worldwide .
INTRODUCTION | WHY THIS PROJECT
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03.03. HYPOTESIS
The mobility and connectivity of the fu-
ture of the automobile represents a great 
challenge for brands, public entities and 
citizens: we are at a key moment in which 
the foundations of a revolution are being 
established, which not yet everyone has 
in mind.
The future of mobility involves an increase 
in traffic restrictions and traffic manage-
ment to improve the quality of life of res-
idents in the center of large cities. Less 
cars, better ordered, more efficient, re-
spectful with the environment and con-
nected.
And is that car sharing will be a key tool in 
the urban mobility of the future. We walk 
towards a society in which resources will 
be optimized in a much more effective 
way: our way of moving will change and 
not only will we stop owning cars but we 
will also be connected to them, allowing 
us to optimize our time in a much more 
intelligent way .
INTRODUCTION | HYPOTESIS
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03.04. SOME 
RELATIVE 
CONCEPTS
Smart City: Is a type of urban develop-
ment based on sustainability that is able 
to adequately respond to the basic needs 
of institutions, businesses, and the inhab-
itants themselves, both economically and 
operationally, social and environmental. 
A city or urban complex can be qualified 
as intelligent insofar as the investments 
made in human capital, in social aspects, 
in energy infrastructures, communication 
technologies) and transport infrastruc-
tures, contemplate and promote a high 
quality of life, sustainable and sustainable 
economic-environmental development, 
participatory governance, prudent and re-
flective management of natural resources, 
and good use of citizens’ time.
Future: Something to come; time that 
places the action, process or state ex-
pressed by the verb at a point after the 
moment of speech; it is the portion of the 
timeline that has not yet happened.
- 19 -
Connectivity: The ability to connect or 
make connections; a degree of connec-
tion between social, governmental and 
educational entities.
Sustainability: Especially in ecology and 
economy, ability to maintain for a long time 
without exhausting resources or causing 
serious damage to the environment; sus-
tain, keep something firm.
Digitization: Effect of converting or cod-
ing in digits numbers data or information 
of a continuous nature, such as a pho-
tographic image, a document or a book; 
Record data in digital form.
Intelligent: Something gifted with wis-
dom; said of a system that are controlled 
by computer and are able to respond to 
changes in the environment to establish 
optimal operating conditions without hu-
man intervention.
Globalization: It is the worldwide diffu-
sion of ways, values  or tendencies that 
promote the uniformity of tastes and cus-
toms; universalization, give something a 
global character; integrate in a whole di-
verse things.
Clean energy: It is a pollution-free energy 
production system; the energies that do 
not generate waste. This energy is in full 
development due to our current concern 
for the preservation of the environment 
and the crisis of exhaustible energies such 
as gas or oil.
INTRODUCTION | SOME RELATIVE CONCEPTS
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03.05. 
METHODOLOGY
This document is due to a research proj-
ect on how mobility will affect users in the 
future and how it will have to adapt to new 
technologies and new interests.
This research project has been carried out 
in Barcelona and its duration has been 5 
months.
As a method to be able to carry out the in-
vestigation and thus have come to a con-
clusion about the hypothesis that in pre-
vious sections I have mentioned, I have 
used the hypothetic-deductive1 method. 
The hypothetic-deductive method as-
sumes a hypothesis, inferred from theo-
retical principles or laws, or suggested by 
the set of empirical data. 
From this hypothesis and following the 
logical rules of the deduction, new con-
clusions and empirical predictions are 
reached, which in turn are subject to ver-
ification. 
The correspondence of conclusions and 
predictions inferred with scientific facts, 
verifies the veracity of the hypothesis that 
served as a premise and in a mediate way 
to the principles and theoretical laws logi-
cally linked to it.
In order to complete the investigation, the 
procedures used have been the collection 
of data using different routes, the obser-
vation of the different subjects in the city 
of Barcelona and, lastly, the participation 
in different events, workshops or exhibi-
tions; as the Barcelona motor show that 
was held last May, 2019.
INTRODUCTION | METHODOLOGY
1. The hypothetic-deductive method is a model of the scientific 
method composed of the following essential steps:
- Observation of the phenomenon to study
- Creation of a hypothesis to explain this phenomenon
- Deduction of consequences or more elementary propositions of 
the hypothesis itself
- Verification or verification of the truth of the statements deduced 
by comparing them with the experience
Figure 2. Photo by Alonso Navarro on Unsplash
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04.01. 
INTRODUCTION
As the 21st century unfolds, and we move 
ever faster towards global economic in-
tegration, the role of major cities, in driv-
ing forward growth, prosperity and social 
wellbeing is changing significantly. Cities 
today are dense networks of interchang-
ing investments, information, goods and 
people as well as centers of innovation 
and knowledge management.
Europe is the third most urbanized region 
in the world, and its urban population is 
expected to increase from 73% in 2014 to 
over 80% in 2050 (UN 2015)2. 
The cities are home to more than 70% of 
the current population of the EU and rep-
resent around 85% of the Union’s GDP. 
Most displacements start and end in cit-
ies. Therefore, any effort to reduce CO2 
emissions related to transport must take 
into account urban mobility. 
In addition, an efficient transportation sys-
tem is considered one of the factors that 
2. The United Nations (UN) is an intergovernmental organization 
tasked with maintaining international peace and security, develop-
ing friendly relations among nations, achieving international co-op-
eration, and being a centre for harmonizing the actions of nations.
“Charter of UN Chapter I”. www.un.org. 17 June 2015. Archived 
from the original on 28 October 2017. Retrieved 22 November 
2018.
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make urban areas competitive. It provides 
access to jobs, education and medical 
care. However, in many urban areas, the 
growing demand for transport has creat-
ed a situation that is not sustainable. 
The congestion affects the time of dis-
placement as well as the emission of pol-
lutants and noise. In many cities, people 
suffer from health problems caused by 
exhaust gases and noise. The traffic jams 
cause considerable financial losses for the 
economy. Urban transport systems based 
on automobiles that depend on fossil fu-
els consume huge amounts of energy and 
deplete valuable environmental resources. 
Traffic accidents especially affect young 
people, which are ultimately: the future of 
Europe. Cities across Europe recognize 
the need for more sustainable urban trans-
port and aim to create accessible mobility 
systems for people by creating new ap-
proaches to urban mobility planning and 
stimulating a shift towards cleaner and 
more sustainable modes of transport. 
Some mayors and mayors with a strategic 
vision see the importance of sustainable 
mobility, since their policies and vision are 
more focused on people. 
However, others see motorization as a 
sign of economic growth - an idea that 
has been proven wrong - and do not real-
ize the social and environmental benefit of 
sustainable mobility for citizens.
THE MOVEMENT IN THE CITY | INTRODUCTION 
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04.02. ABOUT
WHAT ARE SMART CITIES OR INTEL-
LIGENT CITIES?
Since the 90s, the impulse of technology 
has facilitated and opened new horizons 
on cities. Smart cities or smart cities are 
intimately related to the use of technolo-
gies and the powerful weapons that it of-
fers us.
Why do smart cities arise?
The world population increases every year 
and resources are limited. Nothing re-
mains but to reinvent the way we live. For 
example, in Spain, 80% of the population 
lives in cities.
According to the CIties in Motion study, 
70% of the world’s population will live in 
cities. These necessarily need to accom-
modate so many millions of people, with 
the best benefits and resources possible.
How are smart cities or smart cities?
Are they really designed for citizens? How 
can a city be made more equitable, safe 
and efficient? These questions are faced 
by smart cities.
What defines being a smart city?
The definition of Smart city goes through 
being that city capable of using informa-
tion and communication technology (ICT) 
with the aim of creating better infrastruc-
tures for citizens. From public transport, 
through energy savings, sustainability or 
efficiency in all its aspects.
To respond to the new challenges, the 
smart city are committed to:
• Competitiveness
• Collaboration
• Planning
• Creativity
• Sustainability, I + D + i
What are Smart cities?
In short, it is the combination of people, 
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technology and creativity to make any city 
in the world more sustainable and effi-
cient.
In some way, smart cities provide citizens 
with tools to add more value to the city.
What do smart cities get?
The objective is to build cities with added 
values:
• Inclusion of all citizens in public life
• Transparency: that the steps given 
by the administration are accessible and 
public.
• Improve the distribution of resourc-
es: through energy saving, lighting or wa-
ter distribution systems.
• Clustering: to promote the specializa-
tion of a city in some specific aspect, for 
example thanks to special conventions 
on electronic microscopy (city of Brno in 
Czech Republic) or sustainable initiatives 
such as the Green Energy Showroom 
(GES) in Lappeenranta, Finland.
In any case, there is a need to align all the 
projects of the city in a sense, in accor-
dance with the city’s global management 
model.
The result is the positioning of the city in-
ternationally attracting capital and special-
ists in the sector. It consists, therefore, in 
developing what makes the city unique.
• Generate wealth: the need to define 
a business model that allows generating 
wealth, new jobs without involving an in-
crease in taxes.
• Digital economy.
• Cultural industry: entrepreneurship 
and shared knowledge.
• Affordable technology: internet ac-
cess, sensors, big data, face recognition, 
Smart grids (intelligent management net-
works) or the Internet of Things are key 
points.
• Intelligent mobility with efficient trans-
port.
• Adaptation to the environment and the 
unpredictability of nature.
THE MOVEMENT IN THE CITY | ABOUT 
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04.03. HISTORY & 
REFERENCES
SMART CITY
It is an emerging concept, and therefore 
its meanings in Spanish and in other lan-
guages, and even in the English language 
itself, are subject to constant revision. It is 
also a current term, which is being used 
as a marketing concept in the business 
field, in relation to development policies, 
and in relation to various specialties and 
topics.
The “smart city” sometimes also called 
“efficient city” or “super efficient city” re-
fers to a type of urban development based 
on sustainability that is able to adequately 
respond to the basic needs of institutions, 
companies, and businesses. The inhabi-
tants themselves, both economically, as 
well as operational, social and environ-
mental aspects.
Smart Cities, given its natural origin of Dig-
ital Cities, is based on the intense use of 
Information and Communication Technol-
ogies (ICT) in the provision of high quality 
and warm public services, safety, produc-
tivity, competitiveness, innovation, entre-
preneurship, participation and training.
A city or urban complex can be qualified 
as intelligent to the extent that the invest-
ments made in human capital (permanent 
education, initial education, secondary 
and higher education, adult education 
...), social aspects, energy infrastructure 
(electricity , gas), communication technol-
ogies (electronics, Internet) and transport 
infrastructure, contemplate and promote 
a high quality of life, sustainable and sus-
tainable economic-environmental devel-
opment, participatory governance, pru-
dent and reflective management of natural 
resources, and a good use of citizens’ 
time.
Modern cities, based on efficient and 
durable infrastructures of water, electric-
ity, telecommunications, gas, transport, 
emergency and security services, public 
facilities, smart buildings for offices and 
residences, etc., should be aimed at im-
proving the comfort of citizens , being 
increasingly effective and providing new 
quality services, while respecting the en-
vironmental aspects and the prudent and 
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declining use of non-renewable natural re-
sources. 
DEFINITION
In general, a city can be defined as “in-
telligent” or “intelligently efficient”, when 
social investment, human capital, com-
munications, and infrastructures co-exist 
harmoniously with sustainable economic 
development, based on the use and the 
modernization of new technologies (ICT), 
and resulting in a better quality of life and 
prudent management of natural resourc-
es, through participatory action and the 
commitment of all citizens.
From the technological point of view, an 
“intelligent city” becomes a highly complex 
eco-system (a system that contains many 
subsystems), that is, a global ecosystem 
in which multiple closely linked processes 
coexist and which are difficult to address 
or assess individually.
The IATE (reference database of the Eu-
ropean Union) emphasizes in relation to 
this concept -linked with logistics and the 
set of technologies and procedures- that 
could be collaborated in the administra-
tion and ordering of some cities, so that 
THE MOVEMENT IN THE CITY | HISTORY & REFERENCES
Figure 3. Photo by Victor Garcia on Unsplash
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Figure 4. Photo by Joel Fulgencio on Unsplash
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for By 2020, greenhouse gas emissions 
are reduced by more than 20% (com-
pared to 2010), the use of renewable 
energies for the production of electricity, 
heating, and air conditioning is increased 
by 20%. 20%, the efficiency in the energy 
consumption by the final consumers and 
the consumption of primary energies is re-
duced up to 20%. 
In short, it aims to achieve an urban or ter-
ritorial development that actively improves 
the quality of life of the citizen, reconciling 
and satisfying the needs of both compa-
nies and institutions and people, thanks 
to the widespread use of ICT, in commu-
nication, mobility , energy efficiency, and 
sustainable use of the environment and 
natural resources.
In practice, and at a popular level, a 
‘Smart City’ is conceived as a city com-
mitted to its environment, with avant-gar-
de architectural elements and where in-
frastructures are equipped with the most 
advanced technological solutions. 
A city that facilitates citizen interaction 
with the various institutional, urban, and 
technological elements, making their ev-
eryday life easier, and allowing access to 
a culture and education that refer both to 
environmental aspects, as well as to cul-
tural and historical elements. 
The concept of “smart city” is articulated 
on the basis of four essential ideas:
• Environmental issues and energy re-
strictions.
• The fluid communication of the actors 
among themselves: collectivities, citizens, 
companies, institutions.
• The shared use of goods and services, 
with an active participation of users in the 
conception of products, services, and 
operational modalities, and renouncing in 
some cases the ownership and individual 
use.
• The integration of new information and 
communication technologies, robotics 
and intelligent transport systems, which 
enhance network operation; the modifica-
tion of the energy matrix in favor of renew-
able energies, and the change of behavior 
and uses by citizens.
THE MOVEMENT IN THE CITY | HISTORY & REFERENCES
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APPROACH
An approach like the one described re-
quires the cities or territories that aspire 
to be considered as ‘smart’, the renewal 
and constant improvement of technolog-
ical solutions, in order to optimize their 
procedures and the quality of life in their 
environment. 
This brings us to an important detail: the 
‘smart’ category is not durable, that is, it is 
not associated with the achievement of a 
specific goal, but rather implies the com-
mitment of the different agents involved to 
address a process of constant improve-
ment, with an almost infinite potential, and 
a goal no less distant 
POLITICAL CONTEXT
The concept of smart city in this aspect 
has been widely used in the urbanization 
process and has been very fashionable in 
the field of politics in recent years, with the 
aim among other things to establish and 
make a clear distinction between digital 
city and smart city. 
Its main objective is still focused on the 
function and modernization of ICT infra-
structure, but much research has also 
been carried out on the role played by 
human capital, education, social and re-
lational capital, and capital of interest. en-
vironmental, as well as on the role or role 
played by the drivers of growth and urban 
improvement.
CHARACTERISTICS
The “smart” city is still a diffuse concept, 
since this label is used in different ways 
that are not always compatible with each 
other. 
This section summarizes the smart city 
characteristics that are most frequently 
repeated in discussions on the subject.
The stage that is reached in the devel-
opment of ICT infrastructure (mobile and 
fixed telephony, satellite TV, computer net-
works, e-commerce, Internet services), 
puts the idea of  a wired city (with optical 
fiber and with the new 5G mobile telepho-
ny) as the main development model, and 
connectivity increasingly improved in qual-
ity and speed as a source of growth.
The fundamental role focuses on the cre-
ative and high-tech industries applied to 
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long-term urban growth. This factor, to-
gether with the service infrastructure, is 
especially important.
The approach involves integrated ur-
ban development based on multi-actors, 
multi-sectors, and varied perspectives at 
various levels. This leads to an “underlying 
emphasis on companies driven by urban 
development,” and the creation of busi-
ness-friendly cities with the goal of attract-
ing new business. 
The data show that business-oriented 
cities are, in effect, among those with the 
most satisfactory socio-economic per-
formance. To this end, cities can design 
business parks with the characteristics of 
intelligent spaces: Kochi, Malta, Dubai, 
are examples.
Local intelligence capacity is intrinsical-
ly linked to that of the knowledge-based 
economy, where innovation and technol-
ogy are the main drivers of community 
growth and collective intelligence, which 
underlines capacity and networks as the 
main factors of success of a community. 
This requires a planning paradigm relevant 
to regional urban development, and inno-
vation management, similar to the con-
cept of smart city itself.
Through the development of joint strate-
gies, the city should be based on group-
ing or accessibility to information and ease 
of movement of global innovation mecha-
nisms, and substantially improving its in-
ternal information systems continuously.
SENSOR NETWORKS FOR INTELLI-
GENT CITIES
A network of wireless sensors or sensor 
network refers to a specific technology 
that helps the creation of smart cities. Its 
objective is to create a network of nodes 
with intelligent sensors, with which differ-
ent parameters can be measured to help 
better manage the territory. All the data 
collected is transmitted in real time, and 
immediately available to both authorities 
and ordinary citizens.
Thus, for example, citizens can monitor 
the level of air pollution present in a certain 
street or in a certain place, or even receive 
an alert when, for example, the level of ra-
diation exceeds a certain limit. This type of 
systems will also offer the authorities the 
possibility of optimizing the irrigation of 
squares and parks, or the lighting of cer-
THE MOVEMENT IN THE CITY | HISTORY & REFERENCES
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tain areas of the city. 
In addition, with this type of technology, 
leaks of drinking water or sewage leaks 
can be more easily detected, as well as 
plans can be drawn up with the state of 
sound pollution over the territory. Likewise, 
garbage containers can also be smarter, 
having captors that trigger an alarm when 
they are close to the capacity limit.
Likewise, the traffic on the streets and in 
the autorutas may also be monitored, for 
example, to modify in a dynamic way, the 
lighting of the areas concerned.
Then, local traffic in search of parking can 
be reduced, thanks to systems that detect 
the nearest free places, and also thanks 
to the dynamic application of parking toll 
that would be adjusted by demand; In this 
way, motorists would be informed in real 
time, and could quickly park, thus saving 
time, fuel, and occupancy of roads. 
The consequences of the use of systems 
such as those just mentioned, as well as 
the economic aspects, will have the ad-
vantage of reducing pollution and traffic 
jams, which will bring about an improve-
ment in the quality of life.
Figure 5. Photo by Fernand De Canne on Unsplash
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CRITICS
The main arguments that question the use 
of this concept in the political domain are:
• Taking an approach that prioritizes stra-
tegic interests can lead to ignoring or un-
derestimating alternative ways of urban 
development that could be promising.
• To concentrate particularly on the con-
cept of smart city, could also imply the un-
derestimation of possible negative effects 
in terms of the development of new net-
work technological infrastructures, which 
are considered necessary for a city to truly 
become fully intelligent.
• Risk of wanting to impose turnkey tech-
nological solutions through packages of 
programs often conceived for other real-
ities, without properly evaluating the inte-
gration and articulation of them with exist-
ing ones, could lead to the rejection of the 
population regarding operational aspects 
and / or regarding some collateral effects.
Also, the idea of  urban space of commer-
cial initiative has been criticized for the 
potential risks that are run when it is over-
valued the economic aspects as a very 
important factor of urban development.
Among the various and possible models 
of development, those responsible for de-
cisions or recommendations will do well 
to take into account the options that do 
not only consider the business and the 
gross product derived from them. Given 
that business models are mostly based 
on the mobility of capital, according to the 
criticism, following any of these models 
to the letter could lead to some type of 
inconvenience or failure, especially in the 
long term.
EXAMPLES OF APPLICATIONS IN IN-
TELLIGENT CITIES
• Devices that measure traffic in different 
ways in real time, in order to inform drivers 
(to better choose their itinerary) and also 
to facilitate public decisions (urbanization 
policies, layout and expansion of roads).
• Devices that mark in real time the oc-
cupation of public parking lots and places 
to rent cars or bicycles, to allow a better 
service to users, and optimize the use of 
spaces and transport vehicles.
• Geolocation in real time of the vehicles 
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of collective transport, which allows a fine 
estimate of the arrival times to the differ-
ent places, complemented with a dynam-
ic incorporation of this information in the 
different stops.
• Devices that measure the load levels of 
garbage containers, in order to optimize 
the collection.
• Measures of levels of pollution (CO2, 
ozone, water quality) in real time, to allow 
differentiated alerts to the population, and 
to improve public policies based on a dy-
namic and detailed mapping.
• Real-time measurements of hazard 
warnings (floods, fires, storms, hurri-
canes), to allow a better response of the 
relief services as well as preventive evacu-
ation of the most threatened populations.
• Urban video-surveillance.
EXAMPLES OF SMART CITY; MAS-
DAR
It is an ecological city designed and lo-
cated in the Emirate of Abu Dhabi, United 
Arab Emirates. It will be supplied by solar 
energy and its objective is not only to be 
sustainable but also to be self-sufficient. 
The project announced in 2006 is de-
signed by the office of Foster + Partners, 
financed by the WWF (World Wildlife Fund) 
and Masdar (The Future Energy Compa-
ny of Abu Dhabi), is located in the United 
Arab Emirates, near from the Abu Dhabi 
International Airport, with a road connec-
tion to the neighboring communities.
Surgery and evolutionary process of 
the project.
The project began to be built in 2008, af-
ter having been launched by Sheikh Mo-
hammed Bin Zayed AL Nahyan in 2006. 
The first intervention was to build a perim-
eter wall that contained strong winds and 
sandstorms, which make the location a 
place with difficult conditions.
The first part of the construction raises the 
Masdar Institute of Science and Technol-
ogy, which together with the MIT (Massa-
chusetts Institute of Technology) seek to 
explore about new forms of renewable 
energy, which in turn will be applied and 
used throughout the project construction 
process.
Originally the city was due to be complet-
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ed in 2016, however, due to problems with 
the budget the work has been delayed 
and its end is planned for 2020. Similarly, 
the original initiative has faced certain ob-
stacles that have diminished the expecta-
tions of the project, now it is still looking to 
be the greenest city on the planet, raises 
a low carbon footprint and for the next 
stage of the project will not seek the LEED 
and BREAM certification, but the PEARL 
certification launched in 2010 by the Arab 
Emirates. 
Currently the construction is still ongoing, 
so far a quarter of the city works, bring-
ing with it satisfactory results and in ac-
cordance with the expected, the transport 
system, explained later, was already put 
into operation, and the power generation 
system (system of networks of generation 
of power in-situ with photovoltaic panels 
of 10 MW) of the city generates even more 
than anticipated. 
Masdar is not the only project of this 
kind in progress, as eco-city model initia-
tives exist all over the world, such as the 
BedZED neighborhood in London or 
the Dongtan city in China, which com-
petes with Masdar in terms of size. 
The place combines high-tech design and 
old construction practices to create a sus-
tainable model.
Concept
As an innovator in the area of  smart cities, 
Masdar intends to surpass the principles 
of sustainability proposed by One Planet 
Living3 by bluntly attacking its 10 points:
1. Zero carbon: generating 100% of its 
total energy based on solar energy.
2. Zero waste: 99-100% diversion of 
landfill waste, applying reduction, reuse 
and recycling strategies.
3. Sustainable transport: means of 
natural transport such as walking and cy-
cling will be favored, will be implemented 
an underground transport system based 
on energy, produced within the city itself, 
eliminating the use of private vehicles.
4. Sustainable materials: architecture 
uses materials with high recycling poten-
tial, which consume and have been pro-
duced with the least possible energy.
5. Sustainable food: all products con-
sumed and sold will come from organic, 
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sustainable supplies and fair trade.
6. Sustainable water: aims to reduce 
at least 50% of water consumption per 
inhabitant (in relation to 2006 consump-
tion in the Arab Emirates) and ensure that 
100% of wastewater is reused.
7. Living together and wildlife: species 
of animals will be relocated or welcomed 
within the city.
8. Culture and heritage: architecture 
that integrates and recognizes local val-
ues.
9. Equitable and fair exchange: wag-
es and working conditions, even from the 
moment of construction, which comply 
with those determined by international la-
bor standards.
10. Health and well-being: supplying 
the city with equipment, facilities and even 
events that respond to the needs of all de-
mographic groups.
The design proposes a compact city of 
high density and mixed uses, will house 
the headquarters of the energy company 
Masdar and the Institute of Science and 
Technology of Masdar. 
Its location was chosen strategically to 
generate efficient connection infrastruc-
tures with the center of Abu Dhabi and its 
airport, it will be the first city to complete-
ly eliminate the use of vehicles operated 
by fossil fuels. In addition, the design of 
the city offers a pedestrian space with a 
comfort zone achieved through passive 
systems.
According to the British firm, Foster + Part-
ners, the objective of the urban approach 
is to be flexible, that can be adapted to 
new emerging technologies, both during 
the construction process, as well as in the 
life of the project. 
“While Masdar’s design represents a spe-
cific response to its location and climate, 
the underlying principles are applicable to 
any part of the world. In that sense, a plan 
for the sustainable city of the future is of-
fered. “4
Sustainability and the environment
The environment encompasses all living 
and inert beings on the planet or a specif-
ic region and all the interactions between 
4. Foster + Partners is a British international studio for architecture 
and integrated design. https://www.fosterandpartners.com/es/
projects/masdar-city/
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them. It also includes all the factors that 
influence the survival, development and 
evolution of the species. These factors 
can be natural, such as light, tempera-
ture, water or soil nutrients, or they can be 
caused by humans.
“The romantic vision of nature, as a 
great harmonious whole, in the words 
of Goethe, led the scientists of the 
time to the search of the entire planet 
and perceive the earth as an integrat-
ed whole, as a living being”
The main problems facing our planet to-
day are: overpopulation, climate change, 
loss of biodiversity, abuse of polluting ma-
terials such as phosphorus and nitrogen, 
water scarcity, acidification of the oceans, 
pollution, ozone layer wear, overfishing 
and deforestation.
Most of these environmental problems 
originate in the city and its surroundings. 
50% of the world population already lives 
in cities and in Europe this figure exceeds 
75%. Some spaces that despite repre-
senting only 2% of the land surface rep-
resent 75% of the global energy demand 
and emit 80% of the CO emissions.
Cities are the territories that generate more 
pollution, waste, environmental pollution. 
In the first place, the abundance of vehi-
cles and traffic congestion suffered by cit-
ies are the result of the excessive growth 
of the population, the massive use of the 
car to reach the center of the cities, and 
the location of the residence outside the 
center of the cities, that generate a chaot-
ic urban space and a high concentration 
of toxic gases, which contaminate both 
soil, water and air.
This, added to the high level of noise, 
causes a problem of environmental pollu-
tion that needs to be corrected, in order 
to reduce major environmental problems 
such as climate change, water scarcity, 
and the depletion of the ozone layer.
The beginning of this problem goes back 
to the Industrial Revolution, which brought 
with it the discovery, use and exploitation 
of fossil fuels, as well as the intensive ex-
ploitation of the mineral resources of the 
Earth.
At this time human beings began to really 
change the face of the planet, the nature 
of its atmosphere and the quality of its wa-
ter. This problem increased at the end of 
the 1960s, a period in which population 
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movements towards cities and the uncon-
trollable urban sprawl created new types 
of poverty and urbanism that was gener-
ally sterile and culturally degrading. 
Today, the rapid growth of the human pop-
ulation and technological development 
subject the environment to an increasing-
ly accelerated decline in its quality and its 
capacity to sustain life.
These facts generate a growing aware-
ness about environmental problems, and 
specifically about the problems of the ur-
ban environment and its harmful effects 
on cities and the quality of life of its inhab-
itants.
We are witnessing various attempts for a 
better integration of urbanization, the en-
vironment and sustainable development. 
That in the field of urban science, they 
give rise to new terms such as: Eco-city, 
Healthy City, Self-sufficient City, Sustain-
able City, Ecological City, etc.
Over the years, plans, programs and ac-
tions have been followed by various inter-
national organizations, the ONU, UNES-
CO, OMS and also Europeans, the Club 
of Rome, the European Commission, to 
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find a solution to environmental problems.
The first time the term urban sustainability 
was used was in 1987, in a report pre-
pared for the United Nations. This docu-
ment stated that sustainable development 
allows “to meet the needs of the pres-
ent without endangering the ability of 
future generations to meet their own 
needs”.
But it is not until 1992, in the well-known 
“Earth Summit” or “Rio Conference” 
where they truly lay the foundations for 
sustainable development worldwide. As a 
consequence of this, the Local Agenda 21 
is launched, which develops at the local 
level the global proposals proposed at the 
Summit, and actions are specified.
As regards the urban environment and 
cities, Agenda 21 places special empha-
sis on the rational use of resources, pro-
ducing less and using what is produced 
more efficiently, reusing, recycling, avoid-
ing waste, reducing energy consumption, 
promote renewable and non-polluting en-
ergy sources and a complete and com-
plex series of actions.
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It was at this Rio Conference, where it 
is officially established that sustainability 
does not refer exclusively to the environ-
mental component of things, but that so-
cial and economic issues must be viewed 
in the same way, and in what way they 
interact with each other. In other words, 
conservation of flora, fauna, landscape, 
and the natural environment is of little use, 
in short, if this does not in turn improve the 
quality and standard of living of the pop-
ulation.
Therefore, sustainability is a shared re-
sponsibility that requires progressive 
learning so that all citizens participate in 
its proper management. From this idea a 
more sustainable city model is generated, 
which means building a more livable city.
Environmental health becomes the best 
indicator of the habitability of cities. A city 
with less pollution, with a more efficient 
mobility, with more quality in its public 
spaces, with lower energy consumption 
and more integrated in its territorial envi-
ronment. 
Therefore, talking about urban sustainabil-
ity is talking about coexistence and com-
fort.
Figure 7. Photo by Zhu Hongzhi on Unsplash
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04.04. 
TECHNOLOGY
Technology is creating new types of rela-
tionships between individuals, even be-
tween machines. We are especially inter-
ested in knowing better the technology 
that influences communication in the city 
and in the car. The time has come to de-
sign smarter urban environments, new cit-
ies need to accommodate an ever-grow-
ing population and in which we live now 
they need to modernize.
Within a few years, quite possibly, one of 
the greatest revolutions in the daily envi-
ronment of the city will come hand in hand 
with virtual modeling, something that will 
affect the way of managing and interpret-
ing information. It will be possible to in-
teract with holographs by acting on them 
directly with gestures, they can be used to 
publicize the excellences of a commercial 
product or to transmit useful information 
for citizens, as in Blade Runner5.
In the last twenty years, the expansion of 
the internet and new technologies have 
changed the world radically. Everything 
from work and daily tasks to leisure or 
even personal relationships are very differ-
ent from what they were until the twentieth 
century. 
In 2019, we move in a reality that in other 
times we would qualify as science fiction. 
A whole hardware and software ecosys-
tem will revolve around several intercon-
nected areas: mobile telephony; the inter-
net of things; Big Data or storage of large 
amounts of data in the cloud; and the de-
velopment of artificial intelligence, which 
makes machines have an increasingly hu-
man component.
WI-FI CONNECTION MOBILIZES
In the future digital city the communication 
infrastructures are already working, they 
will provide intelligent mobility and a public 
space open to communication.Wifi tech-
nology enables the reception and trans-
mission of data from any point covered by 
that wireless network system. 
Wifi is the ideal solution to establish con-
nectivity in small environments or transmit 
data of small volume. However, fiber optic 
remains essential for companies or indus-
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tries that need to work with hundreds of 
megabytes.
Soon as the coverage areas increase and 
the transmission speeds will be ubiquitous 
and what will open up new dimensions in 
the organization of both labor, public and 
private life.
For its part, the mobile phone will increase 
its capabilities, thus replacing other de-
vices, offering new possibilities, will serve 
as the main element of control of an envi-
ronment. A network of sensors, continues 
the argument, offers a large amount of in-
formation about how a city works. This will 
allow the systems to come together and, 
finally, to be able to work more efficiently.
The internet of things could announce 
new developments that will cause night-
mares in privacy experts.
BOOM IN BIOMETRIC SECURITY
The fingerprint reader began as an exclu-
sive system for high-end smartphones, 
but during 2019 it will be extended to 
other mid-range smartphones, which will 
trigger its use and will be a more common 
and adopted security system among us-
ers. 
This boom in biometric security will make 
the service the one with the option to 
identify itself. The usability of the footprint 
is only the first step.
Technological advances such as biomet-
ric identification may provide better quality 
of life, but there is a high risk of being con-
trolled by the State or large commercial 
companies, which would mean the ab-
sence of anonymous and free expression, 
would lead to the isolation and destruc-
tion of society as we know it today.
3D printers in each house. As happened 
with televisions or personal computers 
during the last 30 years, 3D printers will 
follow the same mass cycle.
3D PRINT
3D printing is an addition manufacturing 
technology that allows you to create ob-
jects by superimposing layers of material, 
working different materials. 
Having a machine that can produce what-
ever we need will radically change our buy-
ing habits and the way companies market 
their products: instead of offering finished 
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goods in a physical store, the brands will 
offer three-dimensional plans to download 
and use in our stores three-dimensional 
printers. In addition, the first attempts to 
“print” food on these devices is already 
underway.
ROBOTICS
Within robotics, drones have reached an 
entity of their own. In recent years, these 
unmanned aerial vehicles of many shapes 
and sizes have invaded the skies of the 
planet. Although they began to be used 
mainly for military purposes, and are used 
in areas as diverse as agriculture, mes-
saging, film, journalism or environmental 
protection, the possibilities are countless.
AUGMENTED REALITY
The glasses of Google known as Google 
Glass popularized a few years ago the 
concept of augmented reality. Although 
this technology no longer monopolises so 
much media attention, it still has a great 
potential that will probably end up being 
exploited in many sectors. Unlike virtual 
reality, augmented reality does not create 
a totally virtual world, but adds images 
and digital elements to reality through a 
screen.
EMOTIONAL COMPUTING
The last great step of artificial intelligence 
is affective computing, tools that allow 
machines to measure human emotions, 
interpret them and simulate them. Emo-
tional computing will allow computers to 
accurately detect and interpret the user’s 
gestures and speech and respond ac-
cordingly.
ECOLOGIZATION
Some think that the smartest city is the 
greenest. Sustainability experts predict 
decarbonized cities, full of electric vehi-
cles and shared bike systems, with such 
improved air quality that office workers will 
actually be able to open their windows for 
the first time. Visions of a green city often 
include skyscrapers where houses and 
office space coexist with floating green-
houses or orchards on top of buildings.
The jams nowadays are getting worse, 
the longer rows and the transport net-
works more prone to delays as the power 
interruptions are more and more com-
mon. Mass transit will improve in larger 
cities with new technologies such as high-
speed public transport.
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04.04. SOME 
CONCLUSIONS
A smart city or city of the future, refers to 
coexisting with technology. However, the 
technologies are not easily receptive for 
the inhabitants and therefore the tech-
nological changes must be made little by 
little, implementing appropriate measures 
for each circumstance and moment.
Another issue that is constantly increasing 
is the awareness of environmental prob-
lems. And the city as one of the main cul-
prits of climate change, will focus on tak-
ing constant measures to reduce it to the 
maximum.
Connectivity and wifi as a means to orga-
nize the city, will generate a safer living en-
vironment and improve the quality of life.
Based on all this we propose that our city 
of the future will have its own energy sup-
ply through renewable energy methods 
that will use all the resources of the city: 
solar panels, wind energy, tidal power, etc.
The abundance of waste and the aban-
donment of the city is another concern. 
Therefore all the buildings will remain in 
use, and will be continuously rehabilitated 
so as not to fall into neglect.
There will be instant recycling methods in 
homes and in certain points of the city, to 
generate as little waste as possible and 
favor a sustainable economy.
Easy and fast connectivity among all cit-
izens, cars, services and public proce-
dures, primary needs such as education 
and health among themselves.
There will be no buildings solely dedicat-
ed to the physical accumulation of doc-
uments and bureaucratic procedures, 
which will become part of the cloud data-
base, creating a much more efficient ad-
ministration and leaving buildings free for 
other uses.
On the other hand, urbanized agriculture 
that is now becoming popular in large cit-
ies, will be very useful to create local prod-
ucts of zero km, eliminating transport, and 
bringing life to the city.
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INTRODUCTION
Mobility, is, has been and will continue to 
be a fundamental aspect at an economic, 
social and environmental level.
Millions of journeys take place every day, 
both for private and business needs and 
for the management of public services; 
hence the challenge posed, both to public 
institutions and private entities, to improve 
mobility systems so that they are more ef-
ficient, economical and at the same time 
respectful with the environment and the 
quality of life of people, in short more sus-
tainable.
Regarding the companies, the transport 
needs are on the one hand an important 
cost to consider and more taking into ac-
count the fair margins with which we are 
currently working. This fact is causing 
many companies to rethink their values 
and transport elements towards innova-
tive solutions that allow a rationalization of 
the transport elements (shared vehicles, 
rentals for certain periods of time, renting 
...) that they have at their own cost and in 
the as possible by also eliminating fixed 
costs to be able to adapt more easily to 
periods of recession.
On the other hand, for many companies 
the modernization of their technologies, 
using in many cases electric vehicles or al-
ternative fuels (Gas, GLP ...) has become 
a matter of corporate image.
Public institutions at the state and local 
level also have an important challenge 
regarding sustainable mobility, on the 
one hand to comply with regulations and 
guidelines that come largely from Europe 
and on the other hand for all the social, 
economic and environmental benefits that 
for cities and territories has a correct ap-
proach to mobility.
FUTURE OF MOBILITY | INTRODUCTION
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REQUIREMENTS OF MOBILITY
The current metropolitan areas show a 
stage characterized by an intensive mobil-
ity, derived from the increasing mobility of 
people and also from the greater speed at 
which they move, and by an extensive use 
of the territory, being able to cover much 
more distance in their displacements and 
multiply the living space of its population.
Many are the factors of metropolitan 
transformation that influence the volume 
and characteristics of mobility. The eco-
nomic revitalization within the framework 
of globalization, the change of productive 
model and the new business logics, the 
effect of information and communication 
technologies (ICTs), cultural globalization, 
new forms of consumption or the chang-
es in Transport networks have direct re-
percussions on metropolitan mobility. 
But also, they explain processes of territo-
rial change that introduce indirect chang-
es in it. The new territorial model, char-
acterized by an unprecedented physical 
expansion, with a fragmentation, special-
ization and increasing complexity, espe-
cially of the new peripheries, significantly 
conditions mobility.
A more intense mobility that also modifies 
its traditional model. It is a radical change, 
from what has been called mass mobility, 
concentrated according to reasons (work 
and studies), according to the direction of 
the flows (periphery-center) or in the tem-
poral dimension (peak hours and valley 
hours), to a unique mobility, which diversi-
fies motives, flows or time distribution.
This unique mobility requires individual-
ized public transport policies. The chang-
es affect the volume of the displacements, 
their distance or the time dedicated to 
them and the mode of transport used. At 
first, the trends point to an unsustainable 
model. The displacements and distances 
traveled grow, the flows are dispersed, 
which has an impact on an increase in 
mechanized mobility, especially in car 
journeys, which is more flexible and better 
adapted to the new model.
Today’s societies are characterized by a 
spectacular growth of physical mobility. 
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This fact is manifested in a palpable way 
in the current metropolises, supported by 
transport and communications networks 
of very different types. Immersed in deep 
processes of transformation, increases in 
mobility are one of the most significant el-
ements of metropolitan change. 
Urban mobility becomes one of the most 
polemical aspects (because of the prob-
lems it generates) and at the same time 
controversial (because of the need for it) 
both in the big cities and in small and me-
dium cities - with a media interest prece-
dents-, and with one fundamental feature: 
it affects all citizens and in all spheres, be 
it labor, cultural or relational. 
THE ACCELERATED RATE OF MO-
TORIZATION
There is a significant proportion of those 
cities where motorization increases by 
more than 10% per year. The rate of mo-
torization is important since the related 
systems, such as the construction facili-
ties and the density of the land can not 
keep pace, resulting in enormous conges-
tion.
TRAVEL DEMANDS EXCEED A LOT 
THE SUPPLY OF INFRASTRUCTURE
The high levels of congestion and the 
great latent demand for trips are the result 
of motorization exceeding any possible 
road expansion.
HIGH PERCENTAGE OF TRAVEL IN 
PUBLIC TRANSIT
In most of the developing world, urban 
travel is covered at around 75 percent.
INTENSE DESIRE TO HAVE A CAR 
AND USE IT
The automobile exhibitions are crowded. 
Young people hang car posters in their 
rooms. Car owners travel on public trans-
port with great reluctance, and in fact, in 
principle, they do not.
URBAN STRUCTURE INCOMPATIBLE 
WITH MOTORIZATION
The lack of road space and parking inevi-
tably results in the decentralization of land 
use.
STRAIGHT RELATIONSHIP BETWEEN 
LAND USE AND TRANSPORTATION
FUTURE OF MOBILITY | ABOUT
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Changes introduced to the access sys-
tem, such as the construction of a new 
urban highway, have much more impact 
on the urban progress of a developing city 
simply because it has fewer high-speed 
streets.
GREATER DIFFERENCES IN VEHICU-
LAR PERFORMANCE
The wide variety of types of vehicles on 
the streets presents difficult problems of 
efficiency and safety. Many cities have 
passenger vehicles that range from hu-
man traction to high-speed sports cars, 
as well as the full range of charge vehicles. 
INAPPROPRIATE MAINTENANCE OF 
STREETS AND ROADS
Roads and trunk roads are built by na-
tional agencies and maintained by local 
governments. However, they are not allo-
cated funding for their maintenance and 
local governments have scarce resources 
to finance garbage collection. As a result, 
transport routes are frequently in very 
poor condition. 
IRREGULAR RESPONSE TO THE IM-
PACT CAUSED BY THE NEW CON-
STRUCTIONS
In some countries, building new urban fa-
cilities is extremely difficult. The projects 
face strong resistance from institutions 
and communities that suffer the impact. 
LESS LEGAL RESTRICTIONS ON THE 
USE OF NEW TECHNOLOGIES.
One of the strongest restrictions to in-
troduce new technologies, for example, 
for the functions of advice to the driver, 
is in the West the fear to the judicial as-
pect. This concern is less problematic in 
the case of the developing world, which 
makes innovation more feasible for this 
reason. 
LACK OF ECONOMIC RESOURCES
The young people of today do not have 
the financial security that they previously 
possessed, this causes them to minimize 
their needs and to obtain a car of their 
own is out of reach 
MICROMOBILITY
It is a term used to describe means of 
transport used to travel short distances, 
usually “the first or last kilometer” of a 
journey. 
According to a study by the McKinsey 
Center for Future Mobility, about 60% of 
car journeys around the world are less 
than 8 kilometers away, and micromobility 
solutions could be applied.
Due to demographic changes and the 
growth of the world population, cities are 
evolving at a dizzying pace. Each week, 
1.3 million people are established in the 
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cities. By 2030, the number of “megaci-
ties” (urban areas with more than 10 mil-
lion inhabitants) will have increased to 43, 
12 more than today, and by 2040, 65% of 
the population is expected to live in cities.
Today we see urban environments grow 
exponentially before our eyes. Micromo-
bility will be a key element to solve the 
challenges associated with this change in 
at least two areas: concern for the envi-
ronment and time saving.
Micromobility solutions include light vehi-
cles, such as scooters, bicycles, or other 
small means of transport that are usually 
electrical.
FUTURE OF MOBILITY | ABOUT
Figure 9. Yellow bicycles beside black fence. Photo by 
VizAforMemories
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CONVENTIONAL AUTOMOTIVE SEG-
MENTS
Microcar / Kei car
The microcars (and their Japanese equiv-
alent, the kei car), called in English micro-
car and colloquially «bread bag», are the 
smallest category of automobiles.
They are an intermediate step between 
the car and the motorcycle, their road 
covers are alien in some cases to the reg-
ulations of normal vehicles, having lighter 
legal requirements. Their engines do not 
usually exceed 700 cc (0.7 L engine) and 
can have 3 or 4 wheels.
The microcars became very popular in 
Europe after the Second World War. They 
were preceded by the Voiturettes and the 
autocycles. Kei cars began to be used in 
Japan since 1949.
Examples of microcars and kei cars:
• Honda Life
• Isetta
• Tata Nano
Figure 10. Honda Life 2008. Source: weilinet.com
Figure 11. Isetta. Source: revell.de
Figure 12. Tata Nano. Source: airbag.uy
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Segment A
Segment A is located above the microcars 
and therefore requires possession of a 
driver’s license for its use. Currently these 
vehicles measure approximately between 
3.30 m and 3.70 m in length, and general-
ly have enough space for four adults.
With few exceptions, the body is practi-
cally always hatchback or minivan; in the 
latter case they are also called “micro-
monovolumes”. The engines have at most 
four cylinders and rarely exceed 1.6 liters 
of displacement. Therefore they are quite 
economical and spend little fuel.
There are no specific designations to 
name these cars, but several terms coex-
ist as “urban”.
Examples of A-segment / city cars / mini-
compact cars:
• Fiat 500
• Hyundai i10
• Toyota Aygo
FUTURE OF MOBILITY | ABOUT
Figure 13. FIat 500. Source: Trive
Figure 14. Hyundai i10. Source: Drive South Africa 
Figure 15. Toyota Aygo. Source: Toyota
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Segment B
They usually have space for four adults 
and one child.
Currently these vehicles are around 4.00 
m in body hatchback, minivan or off-road, 
and 4.25 m in the case of sedan and fam-
ily bodies. The engines are almost always 
four cylinders, and their displacements 
usually range from 1.0 to 2.0 liters.
They serve for something more than to 
move around the city, although they are 
not recommended for road trips because 
of their tight dimensions and low power 
engines.
A passenger car of segment B is called 
“utilitarian”.
Examples of B-segment / supermini / 
subcompact cars:
• Chevrolet Aveo (Chevrolet Sonic)
• Hyundai Accent
• Volkswagen Polo
Figure 16. Chevrolet Aveo. Source: Autocasion.com
Figure 17. Hyundai Accent. Source: Toyota Monumental
Figure 18. Volkswagen Polo. Source: DriveSpark
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Segment C
They are cars that already have access 
to the five seats but are still of contained 
size. In the case of MPVs, they have two 
more seats for children.
Its dimensions are between 4.30 meters 
in the case of the “hatchbacks” and MPVs 
of 5 seats, and the 4.50 meters long in 
the case of the saloons, family SUVs and 
MPVs of 7 seats. They are good cars to 
travel because they already have more 
powerful engines and more space, al-
though this is not great.
Today, standard models usually have 
four-cylinder engines between 1.4 and 2.0 
liters of displacement. The most sporty 
can reach 3.2 liters of displacement.
Examples of C-segment / compact / small 
family cars:
• Peugeot 308
• Toyota Auris
• Renault Mégane
FUTURE OF MOBILITY | ABOUT
Figure 19. Peugeot 308. Source: Autofacil.es
Figure 20. Toyota Auris. Source: eleconomista.es
Figure 21. Renault Megane. Source: Renault
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Segment D
They usually have space for five adults, 
or for seven or eight adults in the case of 
minivans. They are wide and comfortable 
vehicles to travel, with good porters and 
engines with enough power.
Currently, these cars measure approx-
imately between 4.50 m and 4.85 m in 
length, whether in the body liftback, se-
dan, family or minivan.
The engines range from four cylinders of 
1.6 liters of displacement and six cylinders 
of 3.0 liters, to eight cylinders of 6.2 liters.
Examples of D-segment / large family / 
mid-size cars:
• Chevrolet Malibu
• Ford Mondeo
• Kia Optima
Figure 22. Chevrolet Malibu. Source: U.S. News Best 
Cars
Figure 23. Ford Mondeo. Source: cars2buy.co.uk
Figure 24. Kia Optima. Source: Autobild
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Segment E
They are very large cars, of a serious pres-
ence for 5 adults, although some features 
make it better suited for four people.
Currently, these cars measure approx-
imately between 4.75 m and 4.95 m in 
length, and predominate in body sedan, 
liftback and family. Their engines usually 
have between five and eight cylinders and 
between 2.4 and 5.0 liters of displace-
ment.
They are characterized by having plenty 
of interior space and being very luxurious 
and comfortable to travel. They are cars 
with quite high prices.
Examples of non-luxury full-size cars:
• Chevrolet Impala
• Ford Falcon
• Toyota Avalon
FUTURE OF MOBILITY | ABOUT
Figure 25. Chevrolet Impala. Source: Autoblog
Figure 26. Ford Falcon. Source: Auto Car Collection
Figure 27. Toyota Avalon. Source: Autoblog
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Segment F
Only vehicles of the so-called high-end, 
luxury or exclusive are included here. 
They exceed 5 meters in length and are 
more powerful than the previous ones.
A passenger car in the F segment almost 
always has a sedan body, called a “luxu-
ry saloon”. In general, passenger cars are 
designed with the comfort of passengers 
in mind rather than in the driver’s.
Examples of luxury saloons:
• Mercedes-Benz S-Class
• BMW 7 Series
• Porsche Panamera
Figure 28. Mercedes-Benz S-Class. Source: Autoblog
Figure 29. BMW 7 Series. Source: BMW
Figure 30. Porsche Panamera. Source: Lease Car
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• Personal mobility vehicles (VMP): 
Devices with electric motorization and 
maximum speed of 25 km / h: electric uni-
cycles, electric scooters, Segway ...
• Bicycles and electric bicycles: with 
motor or without motor.
• Category L1e: Motorized vehicles with 
a maximum speed of 45 km / h.
Under these premises, the DGT wants ev-
eryone with a series of minimum require-
ments. Thus, those that would continue 
to be considered as toys may circulate on 
the sidewalks but at a speed that will be at 
most 6 km / h.
Bicycles, electric bicycles and all devices 
that are considered as personal mobility 
vehicles must have an identification and a 
certificate from the European Community 
that must be provided by the manufactur-
er. 
The maximum speed of the VMP will be 
limited to 25 km / h and can not be used 
on the sidewalks, only by cycle lanes and 
streets with a limit of 30 km / h.
Bicycles will continue to circulate along 
NEW PERSONAL MOBILITY VEHI-
CLES
Traditionally, urban traffic has differentiat-
ed, on the one hand, the pedestrian and, 
on the other, the motor vehicle. 
The first was assigned to the sidewalks 
as natural space and the second to the 
roadways. On this separation, the main 
traffic regulations that govern the cities 
were established, such as those related 
to restrictions, signage, transit priorities, 
prohibitions, ...
New technologies have favored the emer-
gence of urban mobility solutions that fa-
vor personal travel through new models of 
vehicles that break this traditional division.
These new vehicles, in some cases, have 
a mass greater than that of people and 
move faster than pedestrians.
The new classification would distinguish 
as follows different vehicles with a lower 
rank than traditional motor vehicles:
• Toys: Human traction scooters or small 
devices with electric motorization that do 
not have a speed higher than 6 km / h.
FUTURE OF MOBILITY | ABOUT
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cycle paths and along the roadway and, 
like VMPs, they will only be able to use 
sidewalks and pedestrian crossings if they 
walk on foot to respect the safety of pe-
destrians.
Finally the electric or gasoline scooters, 
with or without seat, or small scooters 
that until now were being used as scoot-
ers with top speed exceeding 25 km / h 
will be included in the category L1e. 
This change will impose its equalization 
to mopeds demanding registration, insur-
ance and the AM license or higher to be 
able to drive it. They will always have to 
travel on the roads and must be limited to 
45 km / h of top speed.
Figure 31. Toyota Concept-i Ride. Source: Cnet
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TYPE VEHICLES CIRCULA-TION
MAXIMUM 
SPEED
DOCU-
MENTA-
TION
LICENSE REGIS-TRATION
Toys
Conven-
tional 
skate-
boards, 
hover-
board
Sidewalk 6 km/h No No No
Personal 
mobility 
vehicles 
(VMP)
Electric 
scooters, 
electric 
mono-
cycles, 
Segway
Bicycle 
lanes, 
streets 
up to 30 
km / h
25 km/h
Identifica-
tion and 
homolo-
gation
No No
Bicy-
cles and 
electric 
bicycles
With or 
without 
electric 
assis-
tance of 
any kind
Bicycle 
lanes, all 
kinds of 
streets
The one 
on the 
road
Identifica-
tion and 
homolo-
gation
No No
Catego-
ry L1e
Electric 
scooter 
with mo-
torization
Only 
streets 45 km/h
Registra-
tion AM Yes
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Figure 32. Personal Mobility Vehicles Table.
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05.03. HISTORY & 
REFERENCES
In the history of the automobile, strong 
economic recessions and energy crises 
have sharpened the imagination and gen-
erated small, cheap, efficient vehicles with 
mechanics and maneuverability borrowed 
from the motorcycle. Of course, the mi-
crocars, bicycle cars or bubble cars have 
disappeared from the streets during pe-
riods of prosperity, or when the price of 
fuel went down, once the cyclical oil crisis 
retreated.
The microcar returns to the agenda of 
large manufacturers and specialized firms. 
The recession and the price of fuel now 
add to the demand of urban users who 
do not confuse social prestige with the 
size of their vehicle. In response to the 
growing interest, there are more and more 
microcars on sale, most of which sell at 
least one electric version or they will do so 
shortly. Among them, even luxury models, 
such as the Aston Martin Cygnet.
It remains to be seen what will happen to 
the attention now given by manufacturers 
to the smaller segments, once the econ-
omy recovers. It is believed that environ-
mental awareness and interest in vehicles 
more suitable for a smooth urban mobility 
will consolidate the microcar market on 
this occasion. 
THE BACKGROUND: THE GOLDEN 
AGE OF BUBBLE CARS
Bubble cars became popular in a Europe 
devastated by World War II, in which sev-
eral areas fell into fuel rationing during the 
winter or periods of particularly aggressive 
economic activity. With the economic re-
covery of the 1950s, Europe recorded the 
demand for economic motor vehicles that 
the United States had experienced more 
sustainably since the 1930s.
But the cities were more compact in Eu-
rope and, from the oil crisis in Suez (War 
of the Sinai) of 1956, the manufacturers 
decided to build smaller and more efficient 
vehicles. This facilitated, at the same time, 
the purchase of the vehicle, reduced the 
fuel bill and sacrificed the space, especial-
ly useful in long journeys, for the neces-
sary maneuverability in the dense urban 
centers of the Old Continent.
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The European press of the 50s and 
60s described the smaller 3-wheel and 
4-wheel vehicles with the nickname of 
“bubble cars” for the design of some of 
the most emblematic models.
For example, when the German company 
Messerschmitt changed the manufacture 
of armaments and warplanes for the con-
struction of microcars, it took advantage 
of the technical knowledge of its engi-
neers to include in its KR175 and KR200 
models a retractable cover on the roof to 
access the vehicle’s interior, a technique 
successfully tested by the airline industry. 
WHEN GERMANY CHANGED WAR-
PLANES FOR BUBBLE CARS
The retractable cover of the Messer-
schmitt was emulated, with more or less 
freedom by FMR, which licensed the de-
sign of the KR200 to market its Tg500, 
with a more powerful engine. 
Soon others followed. The small size of 
the vehicles, as well as the bulging shape 
of the passenger compartment, which 
sometimes resembled the cockpit of a 
small plane, consolidated the name “bub-
ble car”.
In an article of October 14, 1957 entitled 
“Babies on Wheels”6, the British newspa-
per The Times wrote: “also in sunny weath-
er, bubble cars tend, like greenhouses, to 
be uncomfortably hot.” An article of April 
1963 published in Motorcycle Mechanics, 
entitled, in relation to the Messerschmitt 
KR200: “this bubble car has a line that re-
sembles that of a beetle”7. Of course, the 
author reviewed the agility and economy 
of the vehicle: “65 miles per hour [104 km 
/ h] and 80 miles per gallon [34 kilome-
ters per liter, or 3 liters per 100 kilometers]: 
that is the Messerschmitt.”
The success of Messerschmitt, which 
channeled its knowledge by manufactur-
ing small vehicles for civilian use, was em-
ulated by another German company that 
had built warplanes, Heinkel. In the middle 
of the Suez crisis, BMW decided to buy 
the rights to the Italian microcar, Iso Rivol-
ta Isetta.
The Isetta was manufactured in sever-
al European countries and even in Latin 
America, but soon it was related to the 
BMW models, which stood out for the reli-
ability of their mechanics, coming from the 
company’s motorcycles.
FUTURE OF MOBILITY | HISTORY & REFERENCES
6. It refers to the boom of the microcars after the Second World 
War.
7.  Another article that refers to the microcars and how their shape 
resembled beetles.
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ITALY, FRANCE, UNITED KINGDOM 
(AND SOME OF SPAIN)
The Iso Rivolta Isetta was born in Ita-
ly, and that was not a coincidence. Like 
Germany, Italy entered the 50s involved in 
a surprising economic recovery, concen-
trated in the industrial triangle that make 
up Milan, Turin and Genova, but also in 
the rest of the country, as evidenced by 
the emergence of Piaggio and his Vespa 
in Tuscany.
In addition to the emblematic motorcycle, 
whose success is contemporary to that of 
bubble cars and motor-cars due to similar 
reasons (austerity in the family economy, 
the price of fuel and high urban density), 
Piaggio also dared with the Vespa 400, 
a microcar produced in France between 
1958 and 1961.
France produced a large variety of micro-
cars at the time, popularly known as “voi-
turettes” which, unlike the most famous 
German models in Italy and Germany, 
were rarely manufactured in other coun-
tries. 
The adaptation of a French microcar bet-
ter known to the Spanish public is that of 
the Biscuter, a small convertible without 
backing designed by Gabriel Voisin in the 
40s and adapted by the Barcelona com-
pany Autonacional S.A. during the hard-
est years of the Franco regime, since the 
regime abandoned its autarchic and car-
petovetonic regime from the developmen-
talism initiated in 1958.
The relative interest aroused in the UK by 
bubble cars led to the adaptation of the 
driving position to the British demands of 
the Heinkel Kabine and the BMW Isetta, 
whose model on the islands included me-
chanics and local components, discard-
ing the Germans.
There were also industrial attempts of 
their own, with the Regal and Robin mod-
els of Reliant Motor Company, which 
tried to preserve the British aspect also in 
this segment, more related to the design 
and mechanics of motorcycles and other 
means of transport than with the conven-
tional cars.
In the independent Isle of Man, the firm 
Peel Engineering Company devised its 
own bubble cars, as an ideal means 
of transport in an insular context, with 
a scarce road network and a high price 
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of fuel. Perhaps because of the peculiar 
context of the Isle of Man, Peel Engineer-
ing built the tiny P50 between 1962 and 
1965, considered the smallest commer-
cial car in history. 
THE DECLINE OF BUBBLE CARS
The abandonment of the most successful 
bubble cars, with models as comfortable 
to drive, fast and efficient as the Mess-
erschmitt KR200, was influenced by the 
economic improvement and the disap-
pearance of the most pressing problems 
with fuel, years after the Suez crisis. 
The public had also changed and, al-
though many users continued favoring 
small and economic vehicles, reduced 
versions of conventional cars were con-
solidated, more than imaginative or tech-
nically innovative designs.
With the arrival of models such as the Aus-
tin Mini, in 1959, or BMW’s biggest mod-
ification from Isetta, dubbed BMW 600, a 
new era began in the history of microcars, 
which increased in size and performance, 
without lose all the maneuverability of the 
more compact bubble cars, many of them 
with three wheels and retractable cover 
to access the passenger compartment, 
following the pioneering model of Mess-
erschmitt.
Now, a new generation of vehicles is 
based on the successes -and mistakes- 
of the most emblematic classic bubble 
cars to design a new generation of urban 
vehicles, many of which are taking their 
motorcycle mechanics again, while most 
opt  for engines electric.
Be that as it may, the bubble car has 
much to teach the current NEV (vehicles 
for short trips), and personal electric ve-
hicles, not forgetting the so-called per-
sonal vehicles (such as the GM-Segway 
P.U.M.A), halfway between a Segway , an 
electric bicycle and a bubble car.
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Figure 33. Isetta. Source: Fair.
- 71 -
10 LEGENDARY BUBBLE CARS
1. Iso Isetta (original Italian model by 
Renzo Rivolta)
The first thing that surprises in the design 
of the original Isetta is its contemporary 
look. More than having emerged from an 
Italian workshop in the early 50’s of the 
last century, this microcar with spacious 
interior, if you take into account the overall 
dimensions of the vehicle, would pass as 
a conceptual microcar model with a retro 
air of any manufacturer with discretion.
The Italian company Iso SpA built at the 
beginning of the 50 refrigerators, motor-
cycles and 3 wheel carts. The owner, Riso 
Rivolta, channeled the company’s experi-
ence by entrusting a small car for mass 
consumption to the engineers Ermene-
gildo Preti and Pierluigi Raggi, who de-
signed the Isetta (Italian diminutive of Iso, 
the name of the company), a small vehicle 
that I used a scooter engine.
The Isetta caused a sensation when it was 
presented in Turin in November 1953. It 
was small: 2.29 meters (7.5 feet) long, by 
1.37 meters (4.5 feet) wide, and its shape 
was hollow, underlined through the win-
dows, it became his hallmark. The design 
incorporated new features such as the 
entrance to the passenger compartment, 
which was made by opening to the side 
all its front, leaving freeway for driver and 
passenger to occupy their posts.
The original model included optional heat-
ing, as well as a small retractable roof. It 
had a 236 cc engine, capable of devel-
oping 7.1 kW (9.5 horsepower); manu-
al gearbox with four speeds and reverse 
gear; and lacked differential, due to the 
narrowness of his train.
Iso Isetta needed 30 seconds to reach 50 
km / h and reached 75 km / h (47 miles 
per hour). Despite the fact that the fuel 
tank housed only 13 liters (3.5 gallons), its 
fuel efficiency stood out: 4 liters per 100 
kilometers (58 miles per gallon).
Renzo Rivolta promoted the licensing 
agreements from the beginning and soon 
modifications of Isetta were built in Ger-
many, Belgium, Spain or the United King-
dom, among other countries. In Spain, 
even Isetta motorcycles were built, whose 
aesthetic would have delighted the char-
acter of Cassen in Plácido, a film by Luis 
García Berlanga. 4,000 Isetta motorcars 
were built up to 1958.
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2. BMW Isetta 300
If the Italian company Iso devised the Is-
etta, the German BMW improved the 
design, performance and reliability of the 
vehicle to become an icon that came to 
be driven by Cary Grant on his travels 
around his apartment on Park Avenue in 
New York.
BMW redesigned the Isetta in depth and 
made it its own, using first a motorcycle 
engine of the own brand of 1 cylinder, 4 
gears and 247 cc, which generated 10 kW 
(13 horsepower). Both the structure and 
the parts of the vehicle remained faithful 
to the original Italian design, although they 
were adapted to the point that the spare 
parts of the BMW Isetta are not inter-
changeable with those of the Iso model.
The BMW Isetta 250 appeared in April 
1955 and a year later, thanks to a change 
of legislation in the Federal Republic of 
Germany that forced vehicles operated 
with a motorcycle engine to have an en-
gine with a displacement exceeding 250 
cc.
BMW took advantage of the legislative de-
tail to launch the BMW Isetta 300, which 
appeared on sale in October 1956. 
The original fixed windows of the Isetta 
250 were replaced by sliding side win-
dows.
With the new 298 cc engine, the Isetta 300 
achieved 10 kW (13 horsepower) at 5,200 
revolutions, which allowed the top speed 
of 85 km / h (53 mph) to be achieved with 
greater slack.
The Isetta Moto Coupe DeLuxe, complete 
combre of the BMW Isetta 300, soon be-
came the Isetta model with greater pres-
tige, due to its behavior on the road, reli-
ability and quality of the finishes.
Figure 34. BMW Isetta 300. Source: Fair.
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3. Vespa 400
The Vespa 400 microcar was not pro-
duced by Piaggio at its factory in Tusca-
ny, Italy, but the license of manufacturing 
rights was acquired by the French firm 
ACMA (Ateliers de Constructions de Mo-
tos et Accessoires) in Fourchambault, 
France, which produced between 1958 
and 1961.
Given the success of Vespa scooter, 
which had become a social phenomenon 
in Italy and the rest of the Mediterranean, 
rather than a means of transport, shortly 
after its launch in 1946, one of the sons of 
Piaggio’s founder, Enrico, he created the 
Vespa 400.
Despite being a small tourist, the vehicle 
incorporated some features of Piaggio, 
such as tubular seats wrapped in elastic 
fabric, as well as the simplicity of the con-
trol panel (which contained a speedome-
ter and indicators for turn signals, dynamo 
load, light road and low fuel warning), driv-
ing ease and low consumption.
The model had little commercial success, 
both in France and Italy, although many 
blame the pressure that the project re-
ceived from Renault, which did not want 
competitors for the Dauphine; and espe-
cially Fiat, which wanted the Fiat 500 to 
become the most popular small utility in 
Italy.
The Vespa 400 had 2 seats and a small 
space behind the seats; 2-stroke bi-cyl-
inder engine; 18 horsepower; 393 cc of 
displacement; independent suspension 
to the 4 wheels; hydraulic shock absorb-
ers of double action with springs; 3 or 4 
speed transmission; and maximum speed 
of 90 km / h.
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Figure 35. Vespa 400. Source: Fair.
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4. Messerschmitt KR200 (“Kabinen-
roller”)
The Messerschmitt KR200 stood out for 
the innovation of its design, which includ-
ed a retractable cover to access the pas-
senger compartment, following a design 
pattern of the aeronautical industry, and 
for its behavior on the road. 
Also known in German as Kabinenroller 
(scooter with cabin), this bubble car with 
3 wheels was designed by the aeronauti-
cal engineer Fritz Fend, and produced by 
Messerschmitt between 1955 and 1964.
The KR200 had replaced a previous mod-
el, the KR175, in 1955, introducing im-
provements in the engine. 
In spite of the similarity of both vehicles, 
the KR200 supposed a redesign in depth; 
they improved the rear suspension and 
the location of the engine, whose new po-
sition increased stability and performance, 
while hydraulic shock absorbers were in-
stalled on all 3 wheels.
On sale for about 2,500 Deutschmarks of 
the time, the Messerschmitt KR200 sold 
12,000 units only the first year. It had a 
maximum speed of 90 km / h (56 mph), 
despite having, on paper, with only 7 kW 
(10 horsepower).
Figure 36. Messerschmitt KR200 (“Kabinen-
roller”) Source: Fair.
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5. Heinkel Kabine
The economic recovery of the Federal 
Republic of Germany was propelled by a 
rapid and effective reconversion of its in-
dustrial machinery, which was dedicated 
to the manufacture of consumer goods, 
rather than dismantled. The firm Heinkel 
Flugzeugwerke, which had manufactured, 
like Messerschmitt, warplanes, tried its 
luck with bubble cars.
The Heinkel Kabine was manufactured 
between 1956 and 1958. The Model 150 
incorporated a 174 cc displacement en-
gine, respectively. The most powerful 
model developed 9.2 horsepower, using 
a 1-cylinder, 4-speed engine. In 1956, 
Heinkel introduced the Kabine Model 153, 
with 3 wheels, and the Kabine Model 154, 
which incorporated 4 wheels; both with a 
204 cc engine, whose capacity was sub-
sequently reduced to 198 cc, for reasons 
related to the legal categorization of the 
vehicles carried out by insurers.
The conceptual and technical similarity 
between the Heinkel Kabine and the Iso 
Isetta was criticized, although the German 
mark avoided incurring in the illicit use of 
any patent, even though its front part was 
opened to one side, as in the different li-
censed versions of the patent.
In 1958, Kabine was produced in Ireland 
by Dundalk Engineering Company, al-
though the project was soon aborted due 
to disagreements with poor quality con-
trol. The production of the Kabine was 
reinitiated in 1960 in the United Kingdom, 
this time under the name of Trojan 200, in 
charge of the signature Trojan Cars, and it 
continued until 1966.
Among its novelties, unlike most bubble 
cars, the Heinkel Kabine included reverse 
gear.
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Figure 37. Heinkel kabine. Source: Fair.
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6. Fuldamobil
The German firm Elektromaschinenbau 
Fulda GmbH, based in Fulda, Germany, 
produced a series of bubble cars between 
1950 and 1969.
The original design of the vehicles was 
provided by Norbert Stevenson, a free-
lance journalist who had studied mechan-
ical engineering in Berlin. 
Its original design consisted of a spartan 
vehicle with 3 wheels and space in its pas-
senger compartment for 2 people, with 2 
wheels in front to improve stability, and the 
engine in the rear.
After offering his design to several com-
panies, Karl Schmitt finally opted for the 
project in 1949. 
Schmitt was a Bosch regional sales man-
ager, although he had amassed a small 
fortune with his own company Elektro-
maschinenbau Fulda, which had supplied 
much of Germany with generators, that 
guaranteed the electricity supply after the 
war, due to the numerous blackouts.
Due to its reliability and low cost, Fulda-
mobil was manufactured under license 
in several countries. Under the name of 
Nobel in Chile; in Argentina, like Bambi, 
where a coupe version, the Sporty, was 
also sold; in Holland, Bambino was used; 
in Sweden, Fram King Fulda; in Greece, 
Attica and Alta; and in India it was sold 
more recently under the name of Hans 
Vahaar.
Figure 38. Fuldamobil Source: Fair.
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7. Peel P50
When, at the beginning of the 60s, the 
company Peel Engineering Company, 
based in the autonomous enclave of the 
British Crown of the Isle of Man, decided 
to manufacture its own microcars, it took 
into account the local peculiarities. The 
high price of fuel added the insular nature 
of the environment, in which the roads 
began to become congested. In addition, 
high rainfall on the island played against 
the conventional design of motorcycles.
The firm designed a bubble car that would 
adapt to local routes, maintaining the re-
duced consumption of motorcycles and, 
in addition, protecting the user from in-
clement weather. The Peel P50 was born, 
produced between 1962 and 1965, con-
sidered the smallest car in history, com-
mercially distributed for £ 199.
It measured 1,372 meters (54 inches) 
in length and 1,041 meters (41 inches) 
wide and its weight (59 kilograms, or 130 
pounds) made it lighter than many mo-
peds of the time.
The P50 used a 49 cc DKW engine with a 
top speed of approximately 61 km / h (38 
miles per hour) and was equipped with a 
3-speed manual transmission without re-
verse gear.
Both the manufacturer and its users have 
confirmed that the vehicle consumes 2.8 
liters per 100 kilometers (83 miles per US 
gallon, mpg).
In 2010, the production of the Peel P50 
was restarted, this time with an electric 
motor capable of reaching 16 km / h. The 
production of the electric P50 was limit-
ed to only 50 units, at a price of 12,499 
pounds sterling (14,500 euros, or 19,300 
dollars).
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Figure 39. Peel P50. Source: Fair.
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8. Peel Trident
The minimum dimensions of the Peder Tri-
dent, microcar produced between 1965 
and 1966, would have guaranteed the 
position of smallest vehicle in the history 
of the brand in almost any manufacturer. 
Not at Peel Engineering Company, which 
had marketed the diminutive P50 between 
1962 and 1965.
The Trident incorporated a clearly curved 
cabin, worthy of the name of bubble car, 
and more spacious, in which there was 
the option of placing two seats (driver and 
passenger) or a seat and space for pur-
chase. 
Like its predecessor, it was classified as 
a “shopping cart” or “lounge scooter”, so 
small were its dimensions compared to 
the smaller conventional vehicles of the 
time, such as the BMC Mini.
Its dimensions: 1,829 meters (72 inch-
es) in length and 1,067 meters in width, 
weighing 90 kilograms (198 pounds). It 
used, like the P50, a 49 cc DKW engine 
and an equivalent consumption, 2.8 liters 
per 100 kilometers (83 miles per US gal-
lon, mpg).
Figure 40. Peel Trident Source: Fair.
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faced with the Soviet limitation, Hungarian 
engineers designed microcars that were 
soon produced. The Economist8 dedi-
cates a recent article to the Hungarian 
bubble cars.
Hungarian engineers of prestige were in-
volved in the design of the new microcars, 
although the project was born centralized, 
around the leadership of the Ministry of 
Metallurgy and Industrial Machinery, which 
would limit its subsequent expansion. 
Pal Kerekes, Geza Bengyel and Ernö Ru-
bik (creator of the famous cube that bears 
his name) studied two bubble car mod-
els before creating their own Alba Regia 
and Balaton models: the Iso Isetta and the 
Messerschmitt “Kabinenroller” (KR200).
Both the Alba Regia and the Balaton in-
corporated a 250cc Pannonia motorcycle 
engine, as well as an aluminum body and 
wheels designed in the aeronautical sec-
tor.
The social expectation created around the 
microcars encouraged the production of 
other models, driven by engineers and 
companies, despite their limited room for 
maneuver in a planned economy.
9. Hungarian microcars of the 50 (Alba 
Regia and Balaton)
The years of austerity that followed the 
Second World War not only favored the 
emergence of motorcycles and bubble 
cars in Western Europe, which remained 
under the influence of the United States.
In Eastern Europe, Hungary was entering 
the 50s dealing with a planned econo-
my and directed from the Soviet Union, 
through the meetings of the Comecon. 
The economic situation of these countries 
prompted projects such as the Czecho-
slovakian Velorex, a three-wheeled vehicle 
whose production extended from 1950 to 
1971.
After the death of Stalin in 1953, Hunga-
ry and its Eastern neighbors reactivated 
some technological projects, although the 
Comecon decided that Hungary should 
not manufacture automobiles, since it 
lacked sufficient tradition, unlike Czecho-
slovakia, Poland and Romania, to which 
allowed to recover its automotive fabric.
Historians now quote the Hungarian mi-
cro-carload of Hungarian microcars, as 
proof of the spirit of Magyar overcoming: 
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8. The Economist is an English-language weekly magazine-format 
newspaper owned by the Economist Group and edited at offices 
in London. About us  – The Economist.
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As recalled from The Economist, the Mag-
yar microcars may be just a footnote in 
the history of the automotive industry. But 
they deserve to be remembered -recov-
ered- as much more than a whim of en-
gineering, to include valuable principles 
of economy in design, ease of production 
and simplicity, concepts fully in force in the 
current historical moment.
10. Biscuter
The self-sufficient and depressed Spain of 
the 50s, with a dictatorial government tol-
erated, though not ignored by the rest of 
Europe and the world.
The economic and energy constraints of 
the time, which would increase with the 
Suez crisis and the reconstruction needs 
of a devastated Europe, increased in 
Spain, an economic island in Western Eu-
rope.
The years prior to the Stabilization Plan of 
1959 and the development achieved with 
its momentum meant the timid recovery 
of the industrial and automotive tradition, 
especially in Barcelona,  home to the main 
companies in the sector, some founded 
at the beginning of the 20th century and 
even then disappeared, as Hispano-Suiza.
In 1953, the Catalan company Autona-
cional S.A. He believed that the time had 
come to introduce a microcar, economic 
even by European standards for this type 
of vehicle. 
For this, he bought the license to manu-
facture the Bi-scooter, a French vehicle 
Figure 41. Alba Regia. Source: Fair.
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designed by Gabriel Voisin in the 1940s.
The Autonational model was marketed as 
Biscuter. Although it lacked basic tech-
nical comforts that would come with the 
Seat 600, the Biscuter fulfilled its objec-
tives in the socioeconomic context of the 
Spain of the 50s, the poorest country in 
Europe along with Portugal.
The vehicle included a reliable 1-cylinder, 
197 cc moped engine that developed 9 
horses. It had change of 3 speeds and 
lacked of reverse gear, in consonance 
with other microcars of the time.
Autonational S.A. produced several mod-
els, including cargo or family version: the 
Biscuter 100, the 200-A, the 200-C, the 
“sporty” 200-F (which was known as Bis-
cuter Pegasin) and the 200-L.
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Figure 42. Biscuter in Tarragona. Source: Ma-
triculas de coches.
- 82 -
SMALL IS SMART. MAKING MICROMOBILITY WORK FOR CITIZENS, CITIES AND SERVICE PROVIDERS 
05.04. 
NEW 
TECHNOLOGIES
Before we can talk about the new technol-
ogies that affect the mobility market today, 
we have to define different concepts such 
as a Concept car. This is used as an inno-
vative prototype to show the new appli-
cations in automotive salons. As the one, 
last May 2019 was in Barcelona and also, 
I had the opportunity to have attended to 
take references and so apply them to this 
research.
CONCEPT CAR
A concept car, also called a conceptual 
automotive or automobile prototype, is a 
car designed by a manufacturer to pres-
ent to the public trends in technology and 
design of future automobiles. The pro-
totypes can be used to show interest in 
developing technologies that benefit the 
brand’s customers and the community, or 
to show future design characteristics.
In some cases, a prototype is presented 
in a car show to measure the public’s im-
pression of a new model; in these cases, 
the difference between the prototype and 
the commercial model may be minimal.
Sometimes new proposals are also pre-
sented in the area of  engines, with en-
gines of unusual capacity or power or with 
innovative ways of functioning as well as 
hybrid engines supporting different forms 
of energy.
Some use non-traditional, exotic or ex-
pensive materials, from paper to car-
bon fiber and refined alloys. Others have 
unique designs, such as gull-wing doors, 
3 or 5 (or more) wheels, and even special 
abilities not usually found in automobiles.
Because of these impractical or unprofit-
able inclinations, many concept cars nev-
er outperform scale models in wax, clay, 
metal, fiberglass or plastic.
Other more traditional concepts can be 
converted into real vehicles. The state of 
most conceptual cars is somewhere in 
between and does not represent the final 
product. I have searched in some of the 
most important car shows of 2019, such 
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as the IAA Frankfurt and the Geneva Mo-
tor Show, both Concept Cars interior and 
exterior.
DRIVING TECHNOLOGIES
Technological innovation has always been 
present in the automotive industry, initial-
ly to improve the production systems and 
the operation and reliability of the units, 
and more recently focused on the areas 
of safety, reduction of the impact on the 
environment, and progress in navigation 
and electronic systems, up to the techno-
logical innovations put in place by some 
assemblers as a strategy to increase the 
market penetration of certain models in 
particular, such as hybrid vehicles.
Undoubtedly, at present one of the most 
important motors of the world automotive 
sector has to do with the development of 
new technologies, above all in terms of 
safety and the environment.
Thus, important investments have been 
made by large transnational automotive 
companies in the search for new hybrid 
technologies and alternative fuels that al-
low the reduction of polluting emissions 
and greater safety for the driver.
Important technological innovation and 
design complexes have also been devel-
oped, such as the Seat Design Center lo-
cated in Spain and inaugurated by Seat in 
October 2007, which allows the promo-
tion of I & D and design activities.
All this investment made in the field of I & 
D has resulted in important and numerous 
innovations that are revolutionizing the au-
tomotive sector; Undoubtedly, the most 
relevant has to do with the production of 
hybrid and electric vehicles.
Also noteworthy is the research into ve-
hicles with autonomous driving systems, 
which is expected to be the next import-
ant step in the future of the automobile.
Beyond the car of a lifetime, either with 
manual or automatic change (the car au-
tomatically makes the gear shift of the 
transmission); Nowadays, new driving 
technologies have appeared: autonomous 
and semi-autonomous driving.
Semi-autonomous cars
It has been developed and tested by engi-
neers, a whole set of sensors that allows 
cars to see what surrounds them, with-
FUTURE OF MOBILITY | NEW TECHNOLOGIES
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out ever losing concentration or accusing 
fatigue. For this purpose, radars, lidars 
(laser radars), ultrasonic sensors, video 
cameras, wireless communication sys-
tems between cars, or between the car 
and the infrastructure, and GPS satellites 
are used. All this information is processed 
by a computer and the corresponding 
programming.
The computer is the one that orders the 
actions that the car must perform as if it 
were a driver, thanks to the electronic ac-
celerator, to the electric actuators in the 
brakes and in the direction and control of 
the direction indicator lights. Thus, a car 
can brake automatically when it detects 
an obstacle in front of which we are going 
to crash, or it can maintain the safety dis-
tance with the car that precedes us.
There has even been a system to brake 
the car in case of indisposition of the driv-
er, thus preventing the vehicle from leav-
ing the road, it is the Post Crash Braking. 
But all this goes much further.
Volvo has also developed an automat-
ic braking system at intersections, with 
which the car monitors the longitudinal 
and transversal traffic when making a turn 
at a junction, and if it detects a car that the 
driver has not seen, brakes automatically 
to avoid the accident.
This same brand also works on a tempo-
rary autopilot project on cars, which they 
call highway trains. The car employs a 
wireless communication system between 
Car2Car vehicles to form a caravan and 
follow a leading vehicle, tracing the road 
and maintaining the speed and safety dis-
tance.
If for any unforeseen event you have 
to brake, the car will do it. The cars are 
transmitted information to each other, so 
that, although it is not seen, it is known 
when the first car of the caravan brakes, 
almost instantaneously.
Volkswagen has a similar project, called 
HAVEit9, in which it gives more promi-
nence to the camera, radar and to the 
line, without the need for a leading vehicle 
to follow, forming a caravan or “train”. The 
car recognizes the signals, stays in the 
lane lines with the necessary distance with 
the cars that go ahead.
With these two systems, the driver can 
activate the autopilot and leave the car, 
9. 21 June 2011 – Today, at the final presentation of the EU re-
search project HAVEit (Highly Automated Vehicles for Intelligent 
Transport), Prof. Dr. Jürgen Leohold, Executive Director Volkswa-
gen Group Research, is presenting the “Temporary Auto Pilot” by 
Volkswagen: Monitored by the driver, the car can drive semi-auto-
matically up to a speed of 130 kilometres per hour on motorways. 
It represents a link between today’s assistance systems and the 
vision of fully automatic driving.
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being able to relax and travel more rested. 
When you get bored and want to drive the 
car again as usual, just turn it off.
Another type of semi-autonomous driv-
ing system is the traffic jam assistant, 
with which the car is driven only in a hold. 
The car starts, takes speed, maintains 
the safety distance, follows the lane lines, 
and when the car that precedes us slows 
down, it slows down gently until the car 
stops completely if necessary.
So again and again throughout the jam. 
Brands such as Ford, Audi and Volvo have 
already submitted their proposals. Toyo-
ta joins the race for the technological ad-
vance in automation, with its V2V, a ver-
sion very similar to Car2Car, and which is 
based on the same principle.
The safety of cars will have to take the leap 
to assume that communication between 
cars, and between these and infrastruc-
tures, is more than necessary to continue 
moving forward in terms of security for a 
future where this new network of networks 
is the main active security tool.
Toyota has made official the integration of 
a communication protocol for the models 
of the brand that are marketed in Japan 
and install some of the variants of the 
technology.
Your first steps will be to discover the 
needs and possibilities of this new way of 
understanding security and of responding 
to these eventualities. The problem is that 
there are still many doubts about it.
V2V technology requires a global agree-
ment between brands to establish a 
common protocol for the exchange of 
information. It also demands the support 
of administrations. And, finally, it requires 
secure communication protocols without 
interference. 
Autonomous Cars
All these systems that we have been dis-
cussing, serve in the same way to provide 
a car with full power to drive on its own.
That is, the car is going to drive in all cir-
cumstances by itself, without the need to 
activate any pilot, for the city, on the high-
way, on the highway, at any speed and 
recognizing signs, traffic lights, pedestri-
ans, cyclists, cars and any other type of 
vehicle.
FUTURE OF MOBILITY | NEW TECHNOLOGIES
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Right now, companies like Audi, BMW, 
Tesla and Google are studying and pro-
gressing in the development of auton-
omous cars, and in fact, Google has al-
ready released a model that they have 
been testing and that works with satellites 
that are updated in real time so that the 
car continues on its way no matter the 
conditions.
In Spain, we have the CSIC prototype, a 
Spanish project also known as Autopía, 
which has already been tested by road 
open to traffic in Madrid.
For what has been tested so far, auton-
omous cars satisfactorily meet the main 
objective for which they have been cre-
ated, safety. With vehicles that are driven 
alone they will not even have to use traffic 
signals because everyone will be commu-
nicating with each other, and therefore, 
traffic will be much lower. The idea would 
be to drive at a lower speed, but with bet-
ter coordination between all to avoid traf-
fic jams.
Figure 43. Photo by Justin Peralta on Unsplash
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CURRENT IMPROVEMENTS
There are many innovations in the auto-
motive field, all aimed at increasing user 
satisfaction during the driving experience. 
The automotive industry tries to put at the 
service of the user all the possibilities of-
fered by new technologies.
5G
It is based on the application of the fifth 
generation of network connectivity to the 
automotive world to get safer and con-
nected cars.
We begin by explaining that 5G is the fifth 
generation of network connectivity.
For the users, the 3G was for the first 
time a high-speed bandwidth to connect 
to the Internet from their mobile phones. 
The arrival of the 4G multiplied that speed 
and allowed consuming online videos and 
larger files.
“Now, with the 5G, which dramatically in-
creases bandwidth, network capacity and 
reduces response times,” explains Seat in 
a statement10. 
5G applied to the automotive industry
5G connectivity provides predictive infor-
mation to drivers to streamline and im-
prove their decisions.
There are five main benefits that can be 
obtained from 5G in cars:
See the obstacles. Until now, the car 
only offered the information that the driver 
could see. Now, thanks to 5G technology, 
the car will receive information about the 
urban environment before the driver sees 
it. The connected car 5G is able to de-
tect pedestrians, cyclists and obstacles, 
so that drivers get predictive information 
that allows them to speed up and improve 
their decisions.
Connected traffic infrastructure. The 
car communicates with the infrastructure 
devices. For example, pedestrians are de-
tected by presence sensors connected to 
the traffic lights. The information is sent to 
the 5G network and then to the vehicle so 
that it informs the driver.
In the case of cyclists, since they move 
faster, we use other technologies. Elec-
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is able to detect pedestrians, cyclists and static obstacles, so that 
drivers obtain predictive information that allows them to speed up 
and improve their decisions.
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tronic devices are added to the bike and 
small indicators to the urban infrastructure 
to accurately detect the presence of the 
bicycle.
Faster than human capacity. One of 
the characteristics of 5G technology is its 
low latency, or the time it takes for the net-
work to respond to an order. 
For example, the human being takes more 
than 150 milliseconds to react to an exter-
nal stimulus, whether tactile, auditory or 
visual. The 5G connectivity has the ability 
to lower the reaction time of the network 
and notify the driver at 5 milliseconds.
Networks, servers and big data: the ef-
fectiveness of cars that have 5G technol-
ogy depends on the rest of the connected 
city ecosystem. Both public infrastructure 
and telecommunications infrastructure 
have to adapt to these new needs.
The networks are evolving towards 5G. 
One of the steps towards this goal is to 
bring processing capacity to the user and 
thus reduce the response time of the net-
work. Thanks to this, you can offer warn-
ings to the driver and manage traffic in real 
time.
Save lifes. According to EU data, more 
than 80% of pedestrian and cyclist acci-
dent are caused by motor vehicles, such 
as cars, trucks and buses. With the arriv-
al of 5G technology, the risk of accidents 
could be reduced by 65-68%, according 
to studies by the international association 
5GAA (5G Automotive Association).
Electronics in seats
The more or less contemporary incor-
porations are based on incorporating, in 
one way or another, electronic and elec-
trical systems in the seats. Probably the 
first two were the electrical adjustment 
of some of the positions of the seat, and 
heating them.
And although this is not something new, 
it has not become widespread and re-
mains something present only in models 
of medium and high range, or an optional 
equipment that many people do not usu-
ally add up.
The newest is not only that the seats have 
two or three memories to recall a set of 
settings set by each user (for example, 
when a car is driven by three different 
members of a family), but these memories 
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are associated with a key customized for 
each driver. In this way, when one of the 
drivers opens the door, the car detects its 
key, identifies the user and automatically 
performs all seat adjustments.
In terms of heating, the total climate of the 
seat, including heating, ventilation, and air 
conditioning, may be greater, since it is 
not only intended to heat, but also to cool.
Seats with massage and dynamic 
seats
As there are massage chairs for home, 
there are also for the cars, but they are 
less common than electric seats. Hybrid 
cars such as the Citroen DS5 Hybrid4, or 
the Audi A8 Hybrid, mount as an option 
seats with massage.
The dynamic multicontour seats are char-
acterized not only by being able to electri-
cally regulate the degree of lateral support 
of the seat, leaving more or less, or adjust-
ing to the body, but by doing it in real time. 
In dynamic mode, the electric motors 
integrated into the seat adjust the side 
shoulders, depending on the lateral force 
G experienced by the car. The adjustment 
is made by moving the solid plate that is 
under the padding. 
Systems that monitor the health of 
the driver
The electronic technology in a car can be 
used for many things, and of course, not 
only to make driving more comfortable 
(for example with a dual-zone automat-
ic climate control), more entertaining (for 
example with a multimedia connectivity 
system), or safer (with stability control sys-
tems, automatic braking, safety distance, 
...).
It can also be used to ensure the health 
and fitness of the driver, also implying im-
provements in driving safety.
There are technologies in test and devel-
opment, such as the steering wheel with 
sensors to measure the heart rate, and de-
tect abnormal variations that indicate the 
imminence of a severe vascular problem, 
such as cardiac arrest. Toyota already has 
a prototype in hand. Such a system would 
alert with an alarm and message to the 
driver, who could have a few seconds to 
remove the car from the traffic and stop 
at the shoulder. But in addition, the car 
FUTURE OF MOBILITY | NEW TECHNOLOGIES
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would automatically call the help services.
In this line is also the Ford ECGSeat, the 
seat, still experimental, that performs an 
electrocardiogram to the driver, thanks to 
a set of metal plates placed under the up-
holstery of the backrest, which would be 
in contact with the back of the driver. 
The ECG not only serves to monitor the 
heart rate, but also the behavior in more 
detail of the functioning of the heart, be-
ing able to detect more anomalies than 
a heart attack. Again, the alert would go 
off and emergency calls would be called 
if necessary.
Beyond these systems we also find some 
focused on monitoring the level of stress 
of the driver at the wheel, which causes 
many accidents and, if detected early, 
and knows how to act (for example with 
relaxation or stopping techniques to rest), 
could reduce and avoid unnecessary 
risks.
Ford has presented a project in which it 
uses a set of biometric sensors on the 
steering wheel and on the belt to monitor 
the driver’s heart and breathing rhythm, in 
addition to controlling traffic conditions, 
the behavior of the driver at the wheel and 
the dynamic response of the driver car.
Internet in the car
It goes beyond integrating a smartphone 
or tablet in the car. We are talking about 
the car as such is a member of the net-
work, and not a simple intermediary with 
which to control our phone.
The first models to connect to the Inter-
net usually use the mobile phone, sharing 
their data connection, but the tendency is 
for the cars themselves to incorporate a 
SIM card and their own data connection, 
whether or not an associated telephone is 
present.
One of the lines that seems likely to con-
tinue in the coming years, is to use the 
cloud. A car can use the cloud not only for 
the computational theme, but also for the 
user to have their contents from the car, 
wherever they are.
A car connected to the Internet can allow 
us a large number of functions and pos-
sibilities that go beyond messaging. For 
example, current GPS navigation systems 
could use services such as Google Maps, 
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Google Earth or Google Streetview that 
enrich the information and browser expe-
rience. We can see it already for example 
in the electric car Tesla Model S.
All these systems should be as intuitive 
and natural as possible, in a way that the 
user has to look away from the road as 
little as possible, or even nothing, through 
voice systems. The manufacturers already 
walk in this direction, as it can be the case 
of Ford, with its latest evolution of SYNC 
with My Ford Touch.
Although many of us only think about 
looking for street addresses, the options 
are unlimited. We could also look for local 
opinions, consult the menu of a restaurant, 
or for example, with a connected system, 
look for a parking space in the street, as 
with the SFpark system.
This could allow us, in addition to looking 
for it, to make a reservation for the place. 
Who says to reserve the parking, says to 
reserve the restaurant of which we con-
sulted its menu or to buy the tickets of the 
cinema while we went to him.
A connected car also moves better and 
smarter through the streets and roads, 
knowing minute by minute the state of the 
traffic, the weather, the state of the works, 
accidents, or other incidents, always look-
ing for the fastest and safest route to get 
there to our destination.
Another thing that the Internet would allow 
us to create predictive driving systems, as 
is the case of the Carwings system, the 
Nissan Leaf, this cloud saves a history of 
our routes and consumption and this is 
used to know how much energy the car 
consumes in different circumstances, to 
estimate their autonomy or even to com-
pete among the members of the Leaf user 
community to see which driver is the most 
efficient. 
We would avoid spending fuel, perform 
dangerous maneuvers, and above all, we 
would save time and money with each 
new trip. 
Assisted parking systems
There are numerous facts that have made 
the automakers decide to incorporate 
automatic parking systems in their mod-
els, from the time that some users have 
to maneuver, to the anxiety that others 
generate this situation, through the reduc-
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tion of mobility in users of more advanced 
ages.
Not many years ago the first systems ap-
peared, and although they are becoming 
more widespread, they are not as wide-
spread as ever.
These systems are an evolution of the first 
parking attendants, those that incorporat-
ed distance sensors in the bumpers and 
emitted a growing beep when the car ap-
proached the obstacle in question.
An automatic parking system requires 
mandatory sensors that measure the 
distance from the car to the limits of the 
square, other cars or obstacles, both in 
the rear bumper and in the front.
These sensors are usually ultrasound and 
their number and distribution depends on 
the size and design of the car, although 
there are usually four or five per bumper. 
Sometimes, although it is rare, you can 
use a radar as a sensor.
In addition to these, on the sides of the 
bumper, oriented in the transverse direc-
tion, there must be more sensors that 
measure the distance to the side of the 
car. These sensors measure the holes that 
there are to park and allow the system to 
identify one in which the car fits.
Thus, when the driver activates the sys-
tem by simply pressing a button, and cir-
culates next to the parking belt and pass-
es in front of a gap, the system will tell you 
on the instrument panel screen, whether 
that gap is valid or not.
These systems are developed more and 
more, reducing the slack they need be-
hind and ahead to park.
Some systems are complemented with 
a video camera for reversing vision, and 
even forward and 360o, so that the driver 
can supervise the maneuver more safely.
In any case, these systems are not really 
automatic, since the driver has to contin-
ue performing certain operations. It is very 
likely that with the advances in autono-
mous driving that are carried out today, 
soon cars that parked completely alone 
will be commercialized.
We can find interesting projects in these 
lines, such as Valeo’s Park4U Remote ap-
plication11, which allows you to park a car 
11. Park4U® parks a vehicle in just a few seconds. Ultrasonic sen-
sors scan the sides of the road to detect a suitable space. https://
www.valeo.com/en/park4u-automated-parking/
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remotely from a smartphone, or also the 
Chinese origin BYD Su Rui car12, which is 
handled in a similar way as if you were it’s 
a radio control.
A more evolved system is the Audi Garage 
Parking Pilot project, where the smart-
phone is used to order the car to park it-
self.
This requires parking prepared for this, so 
we get off at the entrance of the parking 
lot, we give the order to the car and we 
leave. This will move through the parking 
lot only, will look for a free space and will 
park. When we need it again, we call it 
and it will perform the operation in reverse. 
Emergency assistant
These systems of automatic call in case of 
accident, are already common in the Unit-
ed States, as is the case of General Mo-
tors and its OnStar telematics platform, 
which also serves for many other func-
tions; cars like the Chevrolet Volt extend-
ed-range electric; or the Toyota Prius or 
Lexus RX 450h hybrids. Where, however, 
they are relatively new systems, because 
they arrive late and are still being imple-
mented, it is in Europe.
This interest is due to the fact that thou-
sands of lives can be saved, speaking at 
a European level, thanks to the quicker in-
tervention of the emergency services.
There are still many accidents that pro-
duce in secondary roads, or at night, it is 
unlikely that other drivers see the accident 
and can call emergency.
And if the occupants of the accident ve-
hicle are unconscious, it can be a long 
time before they are taken care of. It is 
estimated that with this system that calls 
automatically, the response time could be 
reduced by half.
The system is quite simple, and in prin-
ciple avoids relying on data connections, 
since they have less coverage than the 
GSM voice network. The car integrates a 
telephone system with a SIM chip sold to 
the e-Call module, whose reader is much 
more robust than any mobile phone to 
use, to avoid failures even in the event of 
a severe accident with serious damage to 
the body .
This system is responsible for sending 
information through an SMS and making 
and receiving voice calls. And this is where 
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12. The Su Rui is equipped with a remote control that allows the 
driver to control his vehicle from the outside. https://carnewschi-
na.com/2012/08/21/byd-su-rui-hits-the-chinese-auto-market/
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the GPS module integrated into the sys-
tem comes into play, which is responsible 
for determining the position of the vehicle.
In general, the cars that equip this system 
include an SOS button on the dashboard, 
usually in the center console, which, in 
addition to letting you quickly know if the 
car has the assistant, serves to make the 
emergency call manually, just by pressing 
it.
This can be useful when a person feels 
indisposed (heart attack, fainting, ...) and 
needs help, or if he is at risk (attempted 
robbery). The electric cars Citroën C-Zero 
and Peugeot iOn have it as standard. The 
GM OnStar system in the United States 
is a little different, it has been popularized 
by using a slightly special interior rearview 
mirror that integrates the functions and in-
cludes the buttons. 
Basically we can distinguish two options:
1. The system calls the platform of 
the brand. This is how the most veteran 
systems work, such as the BMW Assist, 
Citroën eTouch, Peugeot Connect, GM 
OnStar, Mercedes-Benz mbrace, Volvo 
On Call, and others. An operator of the 
platform will talk with the occupants of 
the vehicle, assess what type of help they 
need and alert the emergency services as 
appropriate.
2. The system calls 112 directly. The 
most recent systems dispense with the 
platform and make the call directly to the 
number of the emergency center in the 
country in which it is located at that mo-
ment. This is, for example, the case of the 
emergency assistant that includes Ford in 
its next-generation SYNC system.
These systems, at least at the moment, 
are not all free. Some are services that re-
quire subscription and payment. But for 
Europe, the concrete e-Call emergency 
call service is being extended for free.
Closely related to emergency warnings 
are the black boxes for cars. In the United 
States, Congress is studying the possibili-
ty of all cars carrying one compulsorily.
This black box would be very similar to 
that of airplanes, and would record dif-
ferent data at the time of the accident: 
speed, position, if the driver braked or ac-
celerated, if he was wearing a seat belt, 
how many places were occupied, etc.
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And although this system is proposed with 
good intentions, mainly to clarify the caus-
es of an accident, there are also sectors 
of the population that raise some concern 
in case all these systems can register 
data that is too sensitive and could pose 
a problem for privacy of people, or if they 
could be used inappropriately.
Battery charging method
The paint finish to recharge the batteries 
is one of the most innovative solutions. 
Mercedes-Benz has already developed 
its method called ‘multivoltanic silver’. The 
company has imagined how the use of 
advanced materials capable of transform-
ing the light energy of the sun into elec-
tricity could help us supply power to the 
electrical accessories on board or, in the 
case of its prototype, to supply it to the 
systems involved in the reactions neces-
sary to move your Hydrogen mechanics.
The paint would also be able to recharge 
the batteries by means of the electrostat-
ic energy that would be generated in the 
body by the friction with the air on the road 
or even by the force of the wind, when the 
car is parked. In addition, any mobile el-
ement is likely to facilitate, however mini-
mal, energy recovery.
The rebound of the shock absorbers can 
also be used, through a fluid system, to 
generate energy. 
Drowsiness sensor
A system of sensors integrated in the 
vehicle: seat, steering wheel, safety belt, 
etc., helps to prevent the driver from fall-
ing asleep. The most current models can 
integrate it from the factory, however there 
are devices similar to headphones that 
perform this function, detect the posture 
and attention of the driver by warning with 
sound signals or by vibration of the need 
to stop the vehicle.
Head - up
A head-up display, headup visualization or 
simply HUD (head-up display) is a trans-
parent screen that presents information to 
the user in such a way that the user does 
not have to change his or her point of view 
to see that information.
The origin of the name comes from the 
fact that the user can see the necessary 
information with the head up and looking 
FUTURE OF MOBILITY | NEW TECHNOLOGIES
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straight ahead. With this we can contem-
plate information about the windshield, 
such as our speed or the indications of 
GPS, avoiding to take our eyes off the 
road.
Transparent Bonnet
Land Rover has devised a system so that 
from the driving position you have a very 
real vision of the front part of the hood, 
something very useful in off-road driving. 
For this, he has installed some wide-angle 
purchases on the front grille that collect 
an image of the ground just below the en-
gine.
This image is transferred to the windshield 
through an extended head-up display, in a 
way similar to what some models do with 
the information of speed, navigation, etc. 
But in a wider area that basically matches 
the part of the nose of the vehicle that we 
have in sight.
Causing an effect of ‘transparent hood’ in 
which the nose becomes ‘invisible’ and, 
instead, we have a vision of the ground we 
tread and the position of the front wheels.
Thanks to this device, we will drive more 
safely on steep terrain where we can be 
Figure 44. Toyota-i CES 2017 Driver’s info UI 
. Source: Pinterest
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surprised by holes or stones that could 
damage the underside of the vehicle. 
Virtual environments
A system to be considered virtual real-
ity must be able to digitally generate a 
three-dimensional environment in which 
the user feels present and can interact. 
Virtual objects must also have their own 
properties, such as friction and gravity, 
and maintain a position and orientation in 
the virtual environment independent of the 
user’s point of view.
The user must be free to move and act 
within the synthetic environment in a nat-
ural way. In such a way that the sensa-
tion of presence will be greater the more 
the sensory channels are stimulated. The 
sensation of presence and interactivity are 
very important. The realism of a virtual en-
vironment is determined by the following 
factors:
• Resolution and fidelity of the image.
• Reproduction of the properties of the 
objects or virtual scenarios.
• Reactions of the objects. They must 
react in the same way as the real object 
would at the time of any type of manipu-
lation.
• Interactivity. The user must be able to 
move and act in the virtual environment in 
an intuitive way and in real time.
• Sensory response. The user must be 
able to perceive both the firmness or elas-
ticity of the virtual object, as well as the 
rest of the tactile and perceptual indica-
tors. The virtual scene must not be silent, 
it must also include auditory sensations.
The sensation of presence is obtained 
through interactivity in all senses, visual, 
auditory, tactile, muscular, etc. The more 
senses are involved, the greater the ex-
perience experience experience that is 
achieved.
For the immersion to be truly realistic, the 
system must be able to create a complete 
sensory simulation or as close as possible 
to it. It is also important that the user can 
see in the virtual image a morphological 
representation of some part of his body 
(one or two hands, arms, head ...).
FUTURE OF MOBILITY | NEW TECHNOLOGIES
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Augmented reality
As explained previously, on the windshield 
information can be projected thanks to 
the Head-up. It is precisely this augment-
ed reality that will offer us the maximum 
potential of this projected information. 
Through purchases and projectors in the 
windshield, they have managed to elimi-
nate the blind spots that the same struc-
ture of the vehicle creates, allowing a true 
panoramic vision.
This technology will make it possible to 
avoid accidents and offer the driver the 
possibility to really see his surroundings, 
and even be notified about them, thanks 
to warnings that highlight the presence of 
possible dangers. In addition, a peculiar 
GPS system has been incorporated which 
consists of following a virtual vehicle, 
which will be our guide in the field.
This technology in question, uses aug-
mented reality for purposes that seem as 
simple but important as the ‘driving of the 
future’13, will make our day to day more 
secure. 
Virtual reality
Virtual reality is usually a virtual world gen-
erated by computer (or computer sys-
tems) in which the user has the feeling of 
being inside this world, and depending 
on the level of immersion this can interact 
with this world and objects of it to one de-
gree or another.
The ideal virtual reality would be that from 
a total immersion allow us an interaction 
without limits with the virtual world, in ad-
dition to providing at least the same sens-
es that we have in the real world (sight, 
hearing, touch, taste, smell). However, 
most current systems focus on only 2 
senses (sight and hearing), due to the dif-
ficulties and costs of simulating the other 
senses.
In 2000 it was Google who began to ven-
ture into the contents of virtual reality, 
almost without wanting it, with its Street 
View, which claims to be the most com-
plete ‘photo’ of roads on the planet, al-
lowing users to move up and down, to left 
and right, with your mouse for the images.
At the same time, the mobiles began to 
stomp, lowering the costs of the sensors, 
and incorporating for the first time gyro-
scopes and accelerometers; that is, the 
13. car companies are showcasing new designs that will funda-
mentally alter the automotive experience. https://onezero.medi-
um.com/a-new-vision-for-the-future-of-driving-54ed02eb6875
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sensors that allow an object to know if 
they focus towards the north, south, east 
or west, and also up, down, etc.
In 2010, Palmer Luckey began working in 
a virtual reality helmet convinced that tech-
nology was the right one. He designed the 
first version of Oculus Rift, which achieved 
a 90 degree angle of view, something hith-
erto never seen.
Virtual reality glasses
The glasses are the main element of virtu-
al reality. As a helmet, when the user puts 
them on, they only see the contents of 
a screen. The helmet has sensors (gyro-
scope, accelerometer), so when the user 
moves his head, that screen shows the 
image that there would be where the user 
looks, in such a way that creates a virtual 
reality sensation, as if the user were im-
mersed in said scene.
Currently in the market there are two types 
of virtual reality glasses. On the one hand, 
those that do not have a built-in viewfind-
er and, therefore, require a mobile phone 
that is the one that does the screen and 
brain functions, and on the other hand, 
those that do incorporate a screen.
In the first group, we find devices of dif-
ferent prices and capacities. In fact, any 
citizen can today from home to put on 
a virtual reality glasses thanks to Google 
Cardboard, a printable template to make 
this device. Naturally, the sensation will 
not be the same as more sophisticated 
glasses, but it does help to give an idea of 
the sensation that can be had.
There are devices that require ready-
made mobiles. They are usually made of 
materials similar to plastic, and incorpo-
rate adjustable lenses and accessories 
to make them as ergonomic as possible. 
With a sufficient screen mobile, the feeling 
is more than incredible.
In the intermediate field, there are devices 
like the Samsung Gear VR, which includes 
some extra sensors to improve the expe-
rience but still requires a mobile phone (in 
this case, Galaxy) to get more out of it. 
Samsung has an agreement with Oculus, 
so the experience is enhanced thanks to 
the quality seal of Oculus applications.
Finally, we found the VR helmets with 
screens included. The Taiwanese compa-
ny HTC is the one that has bet on every-
thing for the virtual reality. The HTC Vive 
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is not only a helmet, but also controls and 
sensors to place in the room and allow the 
user to move around the scenes.
Technological advances have allowed an 
old dream to come true: to submerge the 
user in a virtual reality and to interact with 
it thanks to the VR devices. The limits of 
this technology are still unknown, but day 
by day it is improving and more and more 
fields are being searched for in which the 
use of this alternative reality can be ap-
plied. 
Mixed Reality
Mixed reality (MR), sometimes referred to 
as polyplexity (PP), is the merging of real 
and virtual worlds to produce new envi-
ronments and visualizations where phys-
ical and digital objects co-exist and inter-
act in real time. 
Mixed reality takes place not only in the 
physical world or the virtual world, but is 
a hybrid of reality and virtual reality, en-
compassing both augmented reality and 
augmented virtuality via immersive tech-
nology. 
The first immersive mixed reality system, 
Figure 45. Girl with VR glasses. Photo by Sam-
uel Zeller on Unsplash.
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providing enveloping sight, sound, and 
touch was the Virtual Fixtures platform de-
veloped at the U.S. Air Force’s Armstrong 
Laboratories in the early 1990s.
 
In a study published in 1992, the Virtu-
al Fixtures project at the U.S. Air Force 
demonstrated for the first time that hu-
man performance could be significantly 
amplified by the introduction of spatially 
registered virtual objects overlaid on top 
of a person’s direct view of a real physical 
environment. 
Virtual reality (VR) versus augmented 
reality (AR) versus mixed reality (MR)
The definitions in the modern contempo-
rary economy make the distinction be-
tween VR, AR, and MR very clear:
• Virtual reality (VR) immerses users in a 
fully artificial digital environment.
• Augmented reality (AR) overlays virtu-
al objects on the real-world environment 
with spatial registration that enables geo-
metric persistence concerning placement 
and orientation within the real world. 
Prior technologies that overlaid data or im-
ages not spatially registered to real-world 
geometries are referred to as heads-up 
display technologies.
• Mixed reality (MR) not just overlays, but 
anchors virtual objects to real-world ob-
jects and allows the user to interact with 
combined virtual/real objects.
FUTURE OF MOBILITY | NEW TECHNOLOGIES
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05.05. 
SOME
CONCLUSIONS
To understand the concept of automo-
bile, it is necessary to know the roots of 
different brands. Fashion is repetitive and 
history helps us learn from mistakes, for 
better future concepts, because some-
thing very daring in the past can help us.
The aesthetic values  and context of the 
automobile have marked the decades, 
and the market factors change very quick-
ly and make the automotive sector have 
to adapt to what the user requests.
After a thorough analysis of the typology, I 
was left with the most appropriate for my 
project, according to the characteristics 
analyzed throughout the document, the 
most appropriate is a Category L1e vehi-
cle, or in any case a microcar / Kei car. 
I want to get a vehicle for urban life, there-
fore comfortable and compact, but I also 
have to take into account that urban life 
often takes us to the outskirts, therefore 
a microcar could fit as possibilities. The 
terms microcar, hatchback and suv are 
the most used when thinking of urban 
cars.
After analyzing the history of mobility, I 
have highlighted the metamorphosis that 
the automotive industry has been suffer-
ing in recent years. At first the car was a 
symbol of freedom, power and indepen-
dence, therefore, greater than the obvious 
need for transportation that also provided 
certain social values.
Nowadays, we see that this has changed 
since the user no longer needs or does 
not mainly seek to satisfy these social 
needs, but prefers to invest the capital 
in question in other needs. Therefore, we 
have a social context in which the auto-
motive business should meet the needs of 
both transportation and experiences that 
the user demands today.
A concept that is being used today is that 
of carsharing. This allows young people 
and adults, who are its main users, to 
transport themselves in a more econom-
ic, efficient, sustainable and flexible way; 
favoring the flow of traffic both in urban 
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areas and suburbs. The great advantage 
of this concept is the no need to own a 
vehicle.
You have to take into account different pa-
rameters within the car to make the expe-
rience of transporting more comfortable, 
for different types of users.
On the other hand the functionality, good 
vision and accessibility of the driver to all 
the necessary controls for a safe driving, 
generating the least distractions for the 
user.
Finally, I have analyzed the classic model 
of the BMW Isetta, which, as I mentioned 
earlier, was very successful all over Eu-
rope. I think it is a good starting point to 
continue analyzing other similar models 
of this decade and from these references 
create a new model that fits the cities of 
today in the very near future.
The carsharing, from which you can get 
very innovative business ideas, together 
with new driving technologies and secu-
rity systems pose a perfect framework for 
the development of this project.
The average age of the buyers of a ve-
hicle is high, the average will be around 
50 years; this will depend on the brand 
analyzed. Through this project I want to 
approach all types of users; teenagers, 
young adults, adults and the elderly. I 
want to create a model that can adapt to 
the needs of any individual.
With this project I want to maintain the es-
sence of classic microcars, contributing 
new business ideas, related to carsharing 
and new technologies applied to driving, 
to reach this target audience.
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Figure 46. Photo by Lucas Neves on Unsplash
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INTRODUCTION
VALUES
Changes in society are generating new 
ways of understanding the world, and 
with them, new ways of understanding 
mobility. I will talk about the characteristics 
of the emerging mobility model, which has 
a real influence on the current automobile 
industry. Thus, we can see little by little the 
new needs and wishes of the users of ve-
hicles, both private and public.
The way we move today is totally differ-
ent from that of a few decades ago. Now-
adays, even using the same means of 
transport, everything is much more load-
ed with technology: from the security sys-
tems and parking, to the improvements in 
terms of comfort of the occupants, with 
ergonomic and heated seats, and many 
other devices adjustable. Everything al-
ways looking to achieve an environment 
that is most pleasant for users.
Alternative fuels, emissions and noise 
is where more is researched day by day 
to create a new concept of mobility. But 
sustainability is not only sought in terms 
of what pollution refers to, but efficiency 
is also sought at the time of parking, traf-
fic flow, individual non-polluting alternative 
transports, etc.
We are facing a society increasingly sen-
sitive to Eco-Friendly movements, and 
the importance of creating a sustainable 
mobility system becomes a priority for us-
ers, as well as for vehicle manufacturers 
and institutions. Current technology and 
technology allow the development of eco-
logical, efficient, and even fully automated 
proposals, such as the alternatives pro-
posed by companies such as Google. Ve-
hicles that only have one button of ignition 
and numerous sensors, neither levers, nor 
marches, nor steering wheel, ... Propos-
als that although reach very small speeds, 
would be perfectly viable and sufficient for 
the cities. Time to time, the legislation will 
be modified, adapting to the new stages, 
to the new conceptions of the term mo-
bility, coming to contemplate autonomous 
driving without a driver.
The car has become a symbol of person-
al freedom, which allows us to go where 
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we want, when we want. Little by little, 
landscapes and cities have evolved and 
changed to adapt to the growing number 
of vehicles in circulation. The cities have 
spread uncontrollably, so you have to trav-
el a long way to go to work or go shop-
ping. Noise, traffic jams, excessive fuel 
consumption and traffic accidents make 
life more difficult for hundreds of millions 
of citizens around the world.
However, it is possible that this excessive 
expansion has come to an end. Sustain-
able mobility, in a safe and clean environ-
ment, is the subject of public debate in 
practically the entire world without excep-
tion. All citizens seek to move easier, be-
ing at the same time more responsible for 
our environment.
IMPROVEMENTS TO REQUIRE-
MENTS
Once analyzed and synthesized a large 
part of the information collected about the 
situation of today in the automotive field, 
I have come to a number of conclusions 
that I want to improve in this project:
• Overpopulation
• Change of automotive values
• Lack of resources
• New technologies and regulations that 
obstruct them
• Lost time
The company has tried to give rise to dif-
ferent business methods to be able to 
solve and take advantage of this situation.
From the mobile, in three steps and 
through GPS location systems, any user 
can check the pace of the line buses, ask 
for a conventional taxi, require the services 
of a car with driver, open a shared vehicle 
those that work through the urban center 
or rent a vehicle for hours to move to a 
shopping center in the outskirts. Five dif-
ferent types of urban mobility that did not 
exist at the beginning of the decade and 
that, through new technologies, come to 
revolutionize the way of conceiving public 
and private transport in large cities.
This supposes a change of paradigm, 
which understands the car as a ser-
vice instead of as a good in property. A 
change favored, above all, by collabora-
PROPOSAL | INTRODUCTION
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tive economy applications such as Uber 
that connects the services of drivers with 
customers. This change is happening at 
full speed, for example, in Madrid, where 
most of the revolutionary transport appli-
cations already coexist.
Multimodality, that is, the use of differ-
ent types of transport, sometimes on 
the same trip to reach the destination, is 
one of the keys for mobility. This is where 
conflicts arise with the taxi sector, high-
ly regulated and with expensive licenses, 
which seek to increase the regulation of 
the services of drivers (Uber and Cabify) 
and limit the VTC licenses they need for 
their activity over one per 30 taxis, as re-
quired by law.
The problem of taxi drivers is the auton-
omous car, because the car companies 
have already announced that they will of-
fer autonomous taxis in 2020. We will see 
cheaper taxi services because they will 
eliminate the cost of the driver and, in ad-
dition, will be seen as safer.
CARSHARING
Carsharing is positioned as one of the 
most successful and fastest growing 
services in the world.
Another clear indicator of the changes in 
the mobility model is the appearance and 
expansion of shared car services handled 
through different applications (such as 
Über, Mytaxi, Cabify or Hailo, similar to a 
taxi service in Spain). the vehicle sharing is 
taken as an option to reduce costs).
In our country, a legislative change is nec-
essary to allow the implementation of this 
type of systems in our cities, although 
there are applications such as BlaBlaCar 
that work perfectly.
However, the use of these systems in oth-
er countries should serve as an incentive 
for the groups that manage public and 
private transport, to analyze the needs of 
users and propose new viable solutions 
that help improve the system of urban and 
interurban mobility existing.
One of the first steps to take by the user 
of a private vehicle is the fact of sharing it 
with another user who goes to his same 
destination or to a nearby place. With this 
the result is immediate, the environmental 
impact (both ecological and transit) of the 
automobile in the city is reduced at once.
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Every day millions of cars are 90% of the 
time parked. What translates into lost time 
in which another person could be using it 
and / or in which the owner could be tak-
ing an economic benefit to amortize the 
vehicle, since it is a product that begins to 
lose value at the time of purchase.
The businesses based on this new and 
revolutionary concept of car sharing to 
share a car, work very simply: the own-
er creates his profile, publishes a certain 
price according to his vehicle and / or 
route to make and marks his availability or 
the time at which the trip will take place. In 
this way, the owner rents it when he wants 
and has it when he really needs it, so the 
car starts to generate a profit.
With mobile applications of ‘car sharing’, 
in addition to seeing the availability of 
cars that are around with Google Maps, 
you can open the car in question directly 
without having to collect the keys previ-
ously. This is achieved with a device that 
the owner of the car installs in his vehi-
cle. Once inside, the key is inside the car, 
ready to go into circulation.
These business models are based on the 
trust and digital reputation of customers 
and owners, but there are always cases 
of people who do not respect the car and 
create destruction, generating distrust 
when making the private vehicle available 
to others. For this reason, the companies 
that manage these apps must guarantee 
absolute security to both parties of the 
transaction, to create the necessary trust.
Thus, when the vehicle passes into the 
hands of the customer, the car is covered 
by comprehensive insurance, which will 
prevent further problems in the event of a 
possible traffic accident.
A factor that generates a lot of confi-
dence are positive evaluations; The more 
you have a certain profile, the more con-
fidence you transmit so that other users 
can acquire your services. This happens, 
for example, in the BlaBlaCar app, which 
is used to share travel expenses on a cer-
tain journey with a personal vehicle.
The development of this project is based 
on the design of new concepts of shared 
vehicles focused on this philosophy of 
carsharing, based on the sustainability, 
efficiency and savings that this concept 
means.
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What does it consist of
Carsharing is a private vehicle use sys-
tem that consists of multiple users using 
a collective fleet of vehicles individually. 
Companies like Avancar, Car2go or Blue-
move are some of the operators that work 
in Spain. This service consists of renting 
a car for limited periods of time, thus dis-
tancing itself from vacation rentals in which 
you own a vehicle for days or weeks.
Companies that dedicate to carsharing 
usually offer two forms of use. First, some 
have a fixed location in which the vehicle 
will be picked up and returned to the same 
place. However, there are companies that 
offer what is known as free-floating, for 
example Car2go, which consists of hav-
ing several cars in the fleet throughout the 
city for users to take them and make the 
journey they want, leaving it in any other 
place, in the purest Bicing style in Barce-
lona.
Do not confuse carsharing with carpool-
ing, that is, car sharing. Through carshar-
ing, the user always has a car that he will 
use privately. In contrast, carpooling pro-
poses that travelers pick up people who 
want to make the same journey sharing 
expenses. 
How is the rental process
Using the services of a carsharing compa-
ny is as simple as signing up on the web 
in question and waiting to receive the user 
card that will allow drivers to open the car 
they have booked. On the same website 
or mobile application, users can locate the 
places where there are available company 
cars, reserve it and go for the vehicle to 
use it.
The carsharing services such as Avancar 
and Bluemove have different rates that 
vary depending on the rental plan that is 
chosen and for which you must pay, in 
addition, a monthly subscription fee. In 
the case of Avancar, for example, when 
you sign up you offer three free months 
after which you will move to a plan with a 
monthly fee of five euros. From then on, 
and in addition to the monthly payments, 
the use of each vehicle that is used de-
pending on the type and if the reservation 
is during the week or during the weekend 
is paid. Following the example of Avancar, 
a Hyundai i10 costs 2.50 euros per hour, 
and 40 a day, plus 0.25 euros per kilo-
meter. On the other hand, other models 
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offer a free mileage. The Hyundai IONIQ, 
for example, costs 7 euros per hour and 
the service includes 80 km. Gasoline is in-
cluded in the price. All companies offer a 
breakdown of their rates in their respective 
web pages. 
Is it a threat to public transport?
No, it’s just a complement. There are 
many situations that the public service 
can not satisfy or do but in a way not very 
comfortable for the consumer. For exam-
ple, on routes that require transfers, late at 
night or on weekends, when public trans-
port is reduced. 
Surveys conducted in other European cit-
ies such as Berlin, Hamburg, Düsseldorf 
or Stuttgart, where the car2go service is 
already in place, show that the number 
of users of public transport has not de-
creased. 
Advantages and disadvantages
According to the Statistical Yearbook of 
the City of Barcelona 2016, 64.8% of the 
city’s visitors in 2015 were tourists, while 
the remaining 22.2% traveled to the city 
for professional reasons. What is the best 
means of transportation for these cases? 
Is it better to opt for carsharing, public 
transport or conventional rental? 
The answer is depends. To be success-
ful you have to take into account different 
variables. First of all, a tourist who arrives 
in Barcelona is likely to be interested in 
visiting other cities and monuments of the 
territory outside the city during the days 
he is here. According to Happycar, a car 
rental comparison website, the average 
daily price of a rental car is € 16.47. So, if 
a tourist needs a vehicle to move around 
the territory for, say, a week, it will be much 
cheaper to opt for traditional rental than to 
use carsharing.
In the case of the inhabitants of Barcelo-
na who do not have a car, who do have 
public transportation, and tourists who 
will only stay in the city, what is the best 
option? 
Probably, only based on the price to pay, 
public transport is also more affordable 
than carsharing. So, what are the advan-
tages of the service? The carsharing of-
fers total autonomy to its user, being able 
to choose when and where to get on a car 
to go there where he wants, if the service 
PROPOSAL | INTRODUCTION
- 112 -
SMALL IS SMART. MAKING MICROMOBILITY WORK FOR CITIZENS, CITIES AND SERVICE PROVIDERS 
in the center thanks to the fact that, ac-
cording to several studies, a carsharing 
car replaces three private cars. Finally, it 
is advantageous for the environment, 
which will see the average age of the 
mobile fleet reduced thanks to the con-
stant renewal by companies. In addition, 
many companies already offer 100% elec-
tric fleets, as in Stuttgart, a trend that will 
grow over the years.
The future of shared mobility
According to data from McKinsey & Com-
pany14, shared mobility in the markets 
of China, Europe and the United States 
moved 54 trillion dollars and, according 
to their estimates, the figure should grow 
annually until 2030. 
In the best possible scenario, which in-
cludes a strong demand for autonomous 
cars and a firm commitment of small cities 
by carsharing, the figure could increase 
28% every year from now until 2030. In 
the most conservative scenarios, growth 
would remain at 15% per year. In this way, 
the trend points to the emergence of com-
panies that will be installed in many cities 
around the world to offer shared mobility 
services and complement the rest of pub-
offers free-floating. In addition, in special 
circumstances, such as holidays or night 
hours, the public transport service is not 
the best and is a very affordable alterna-
tive to the taxi.
The carsharing is situated as an alterna-
tive very to take into account to buy a car 
of its own. The expenses in fuel, mainte-
nance, taxes and parking of the vehicles 
are much higher than the cost that is as-
sumed for using the carsharing service. 
Also, the users see with good eyes not to 
have all the responsibilities that entails to 
maintain a car and to be able to have one 
when they need it.
In this way, and as pointed out by a study 
of McKinsey & Company, a consultancy 
that works with companies, governments 
and NGOs, already in 2010. 
The Carsharing supposes a situation 
of advantage for three very important 
parts
First, for the manufacturers, who can 
to take advantage of the opportunity and 
capture markets in which to supply mod-
els for car fleets of carsharing companies. 
Then, for the cities, which will free space 
14. McKinsey & Company is an American worldwide management 
consulting firm. It conducts qualitative and quantitative analysis to 
evaluate management decisions across public and private sec-
tors. “Best companies to work for-Vault.com”. Vault. Retrieved 27 
January 2019.
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lic transport.
According to a survey by the same com-
pany earlier this year, carsharing users 
should grow over the next decade. 
67% of the citizens surveyed acknowl-
edged that their use of shared mobility 
services would grow or grow a lot, 29% 
said they would keep the same use and 
4% would use less or much less. 
These data, however, do not mean that 
the population will stop buying cars for 
private use. In fact, in another survey, this 
time in Germany, 70% of respondents be-
tween 18 and 39 years old say they will 
have their own car in the next 10 years.
McKinsey & Company defines the next 
generation of buyers as buyers, yes, but 
less determined to buy and more open to 
other, more affordable options. 
Some carsharing companies in Spain
These are the companies that offer car-
sharing services in Spain:
• Avancar: Offers vehicles in more than 
45 car parks in Barcelona.
• Respiro: It offers vehicles in 50 car 
parks distributed throughout the capital.
• eMov: Carsharing service in Madrid.
• Car2go: Also in Madrid, Car2go has ar-
ranged an impressive fleet of 500 Smart 
white and blue waiting for users.
• eCooltra: Motosharing in Barcelona. 
This company specializes in the rental of 
motorcycles in Europe offers their motor-
cycles for 25 cents a minute with the op-
tion of accompanying.
• Bluemove: It offers travel in Barcelona, 
Madrid and Seville with payment per hour. 
In addition to cars, it also offers vans and 
minivans.
• Ibilkari: It is the Car Sharing service that 
makes available to the partners of Eusko 
Car Sharing Elkartea a practical, efficient 
and economic alternative to the vehicle in 
property.
PROPOSAL | INTRODUCTION
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06.02. 
THE CITY: 
BARCELONA
“Barcelona”, exclamó Don Quijote, es 
“archivo de la cortesía, albergue de los 
extranjeros, hospital de los pobres, pa-
tria de los valientes, venganza de los 
ofendidos y correspondencia grata de 
firmes amistades, y en sitio y en belleza, 
única.”15
THE BARCELONA EXPERIENCE
The concept of smart city has ceased 
to be a technological fantasy and has 
evolved from fancy buzzword to become 
our hope for a better future.
 
Singapore, London and Barcelona are 
three of the ‘smartest’ cities, according 
to the report Understanding the Chal-
lenges and Opportunities of Smart Cities 
carried out by Philips Lighting and Smart-
CitesWorld. The report covered 150 vari-
ables that have an influence on the urban 
planning of the cities. Barcelona stands 
out for creating 47.000 jobs through the 
implementation of the Internet of Things 
(IoT) systems, saving 42.5 million euros in 
water and generating 36.5 million euros in 
a year thanks to smart car parks. 
Rebirth of Barcelona
What makes Barcelona particularly inter-
esting, is how it has reinvented itself over 
the past 30 years. Following an era of 
textile manufacturing and commerce, in 
1980s the stagnation and unemployment 
caught up with the city’s industrial dream 
and its economy was near collapse.
Barcelona’s City Council then decided 
that the only way to move forward was to 
transform city’s economy and social pro-
file, and promote new economy based 
on knowledge industries, modern-city 
tourism, and quality infrastructure for res-
idents, investors, and visitors alike. Tech-
nology became an essential tool to make 
Barcelona more inclusive, productive, 
self-sufficient, innovative, and communi-
ty-oriented.
In 2010s Barcelona’s strategy and focus 
to become a smart city started to take 
shape. City Council started to view the 
15. Fragment of the book, Don Quijote de la Mancha. The Inge-
nious Gentleman Sir Quixote of La Mancha (Modern Spanish: El 
Ingenioso Hidalgo Don Quijote de la Mancha, or just Don Quixote 
, is a Spanish novel by Miguel de Cervantes.
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modernization process as a way to rein-
force Barcelona’s smart city brand and 
become a reference for all other cities 
seeking to redirect their economies.
The Smart City Expo and World Congress, 
held for the first time in 2011, helped to 
launch and promote this policy.  
Barcelona Smart City Strategy  
In 2013, having realized the importance of 
explicit smart-city strategy, the City Coun-
cil started to work on one, in order to be-
come the first truly smart city in Spain. In 
the process they also formulated this defi-
nition of a smart city: “a self-sufficient city 
of productive neighbourhoods at human 
speed, inside a hyper-connected zero 
emissions metropolitan area.” Barcelo-
na aimed at using new technologies and 
infrastructure to foster economic growth 
and guarantee a greater quality of life for 
its citizens.
Several local and regional stakeholders, 
such as businesses and universities, were 
involved in the definition and implementa-
tion of this strategy. On a reflective note, it 
can be said that collaboration with other 
public administrations and public-private 
partnerships proved highly effective. In 
the case of Barcelona’s smart city brand, 
the Autonomous Government of Catalo-
nia also supported many initiatives when it 
came to wider projects that included oth-
er areas of the region. Cooperation with 
other cities in Spain, along with European 
Union support, was also important. 
Importance of “enlightened” leaders
Coming back to the report Understanding 
the Challenges and Opportunities of Smart 
Cities, visionary leadership was highlight-
ed as one of the success factors for smart 
city development. The impact of “enlight-
ened” leaders with a long-term vision that 
commit to the inclusion and collaboration 
was found very important by the local au-
thorities and professionals from 19 coun-
tries that were surveyed.
    
In case of Barcelona Smart City, its excep-
tional change in government guidelines 
was additionally highlighted. We can ob-
serve that though other actors participat-
ed, the City Council provided explicit di-
rection regarding strategy, programs and 
projects in the smart-city effort. As a result 
of this visionary leadership and well-coor-
dinated collaborations Barcelona is now-
PROPOSAL | THE CITY: BARCELONA
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adays viewed worldwide as the quintes-
sential smart city.
In March 2014, the European Commission 
named Barcelona as the European Capi-
tal of Innovation, or “iCapital”. The prize 
is awarded for introducing new technolo-
gies that help to stay better connected to 
citizens. This recognition in turn helped to 
make Barcelona the “Mobile World Capi-
tal” through 2023 that resulted in Barce-
lona becoming the venue of Mobile World 
Congress.
Technologies that Helped to Trans-
form Barcelona
Barcelona as a smart city, has achieved a 
wide range of benefits through investment 
in IoT for urban systems. The high-tech 
improvements seen throughout Barcelo-
na offer a good example for various other 
cities looking to improve their technologi-
cal infrastructure in similar ways. Some of 
them are listed in continuation:
• Street light:
LED-based lighting system solution has 
helped Barcelona to become more en-
ergy efficient and reduces the heat pro-
duced by the old lamps thus leading to 
cost savings for the city. With the help of 
the sensors, the system also receives in-
formation regarding the pollution, humid-
ity, temperature, the presence of people, 
and noise.
• Waste Disposal:
The use of smart bins that use a vacu-
um and suck the waste into underground 
storage helps to reduce the smell of trash 
waiting to be fetched and the noise pollu-
tion from collection vehicles. 
It also enables the city to detect the level 
of waste that comes from different plac-
es and optimize the collection of waste, 
which decreases both the resources and 
time needed for this service. Meanwhile, 
the incineration of waste is used after-
wards to produce energy for heating sys-
tems.
• City Bike System:
After many years of public bicycle shar-
ing it might seem just another service, but 
back in the day Barcelona was one of the 
first and largest cities to implement the 
system. This initiative is aimed at reducing 
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the number of cars circulating in the city. 
Despite occasional controversies, Bicing 
can still be considered a success with it’s 
over 120,000 users.  
• Bus Transit System:
The bus transit system stands out for 
sustainable mobility and decreasing emis-
sions with the help of hybrid buses. This 
system also has smart bus shelters utiliz-
ing solar panels to provide energy for the 
screens that show waiting times.
• Noise Sensors:
The residents of Barcelona’s Plaza de Sol, 
who had complained about the night time 
noise for decades, used low-cost and 
easy-to-use sensors that can detect air 
pollution, noise levels, humidity and tem-
perature to detect and prove that the noise 
levels were almost 100 decibels which 
were beyond the recommendations of the 
WHO.  Armed with this information, the 
residents went to the city council, press-
ing them to rethink the use of the plaza.
• Irrigation System:
Various sensors in the ground offer live 
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Figure 47. W Hotel in Barcelona. Photo by 
Alfons Morales on Unsplash.
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data on humidity, temperature, wind ve-
locity, sunlight, and atmospheric pressure. 
That means, for example, that gardeners 
can decide what the plants need based 
on that data and adapt their schedule to 
avoid overwatering. It was estimated that 
the city will earn back its initial investment 
in building the first phase of the system in 
one year when they cut water usage by 
about one quarter.
• Fab Lab:
Barcelona was the first city in the world to 
have a public network of fab labs, small-
scale workshop offering (personal) digital 
fabrication. The premise of this enterprise 
was simple: “no smart city without smart 
citizens”. Citizens play a key role in the 
development of smart cities, therefore it is 
important that they can participate in the 
changes at grassroots level.
BARCELONA AS A NEW EUROPEAN 
CAPITAL OF SUSTAINABLE MOBILI-
TY
The European Union has chosen the con-
sortium formed by Barcelona and 12 oth-
er cities, 17 companies and 18 universi-
ties, including the Universitat Politècnica 
de Catalunya (UPC) and SEAT, to install 
the Knowledge and Innovation Communi-
ty (KIC) on Urban Mobility in the city. , the 
headquarters of the European community 
responsible for finding innovative solutions 
in urban mobility.
Barcelona has been chosen by the Euro-
pean Union as the headquarters of the en-
tity that will lead innovation in urban mo-
bility in Europe during the coming years. 
That is why the Community of Innovation 
and Knowledge in Urban Mobility will be 
installed in the city.
The Urban Mobility KIC is formed as a Eu-
ropean public-private platform that will be 
dedicated to the research and application 
of solutions that improve the collective 
use of urban spaces, ensuring a multi-
modal, accessible, comfortable, safe, effi-
cient and sustainable mobility from a per-
spective innovative that offers solutions 
through new modes of urban transport.
The KIC has a validity of between seven 
and fifteen years and a planned financial 
volume that can reach 400 million euros 
contributed by the European Union and 
up to 1.2 billion contributed by the part-
ners. The headquarters will be installed 
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in Barcelona and will have 4 branches lo-
cated in Copenhagen (Denmark), Prague 
(Czech Republic), Munich (Germany) and 
Helmond (Netherlands).
Barcelona: innovative city
The choice of Barcelona as the headquar-
ters for the innovation platform in urban 
mobility means the consolidation of the 
city as a benchmark for excellence in re-
search and innovation in the European 
Union. Currently the European Union al-
ready hosts the nodes of two KICs: the 
renewable energy (KIC InnoEnergy) and 
the health (EIT Health).
Objectives for 2026
The KIC on Urban Mobility Barcelona will 
work to achieve 5 strategic objectives:
• Highlight the value of urban spaces for 
the quality of life through the reformulation 
of mobility.
• Promote innovation through education 
and training.
• Integrate services and products cen-
tered on the user.
• Foster competitiveness in the European 
economic sector by generating and pro-
moting market opportunities.
• Stimulate markets and behavioral 
changes through regulation and the com-
mitment of the prescribers of mobility.
PROPOSAL | THE CITY: BARCELONA
Figure 48. Barcelona Smart City 3.0. Source: 
Urban Hub.
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06.03. 
THE USER: 
GENERATION Z
SOCIETY
The current society is characterized by not 
being a single monolithic whole. Today’s 
society is full of differences, of diversity, of 
elements, features, realities, circumstanc-
es, major and minor, that underline each 
one of the human groups to which one 
belongs, whether for ethnic, linguistic, reli-
gious or social reasons, professional, etc.
In fact you can belong to different groups 
at the same time, either for reasons of 
origin, choice, training, professional crite-
ria, even by choice of leisure option. The 
same person can braid their vital reality 
well with that baggage they have received 
from their parents and ancestors, either 
with the one they have acquired with the 
training received and with their profes-
sional practice, either with the choice of 
their friendships, or with their willingness 
to conquer their desires, which may even 
have determined their migration to other 
countries, continents, cultures, etc.
There is no doubt that we live in the age 
of difference. We seek and need to feel 
special, unique and stand out from the 
rest of the population. It is the new form of 
social integration: there is nothing more 
normal today than wanting to be dif-
ferent. We speak of the appearance of 
the intimate and the private, of self-suffi-
cient individualism. Of that ideology that 
makes us think that we can be indepen-
dent of the society in which we live, that 
we can and that even makes us want to 
go against the current.
We speak thus of a new type of person: 
“the individual person” that is directly 
linked to the fact that for the first time in 
history individuals enjoy their own objects, 
their own spaces and behaviors per-
formed in solitude. We would say that this 
birth of the individual person provokes a 
self-absorption towards oneself and a es-
trangement towards what is foreign, bas-
ing our identity more on what differentiates 
us from others than on what unites us.
The fundamental idea is that the private 
world and the ‘intimate self’ are not inher-
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ent characteristics of the human condi-
tion, and when it appears it does not do 
so, but is the result of concrete and ma-
terial changes in the everyday behavior of 
people in the world, modern city, and in 
the functioning of this. Thus, we see how, 
throughout the last years and centuries, 
everyday behavior has gradually become 
individualized to this day.
One of the causes of this individualism 
of relatively recent creation is the way in 
which society is organized. Unlike other 
social periods, this is characterized by 
a type of society where the lives of indi-
viduals are not as fixed as before. In the 
past, one could predict with some pre-
cision what the course of an individual’s 
life would be. However, at present we can 
say little or nothing about the future of a 
person born in an average city. The open 
society of today has as an economic and 
ideological structure capitalism, a regime 
where the identity of the individual is not 
defined by his cradle (despite the clear in-
fluence that this has on the subsequent 
development) if not for his job role.
Another of the causes that enhance this 
growing individualism is found in advertis-
ing and consumerism, in the sense that 
the so-called consumer goods are no 
longer objects to begin to be part of the 
identity of the individual. We are the watch 
we have, we are the brand of clothes that 
we wear, we are the bottle of wine that we 
buy and we are the car that we drive. In 
this way, we personalize and differentiate 
ourselves based on the products we con-
sume.
KEY CONCEPTS
Lack
It can be defined as a physiological lack 
not felt by the brain, which if not satisfied 
can endanger the life of the individual. The 
concept of lack is often confused with that 
of necessity, but what in some societies 
may seem a basic need in others will not 
be accepted, since it is not considered to 
affect survival. The lack affects the most 
basic level of life of the individual, and is 
linked to the animal part. It is related to 
vital functions, and is innate.
Need
When a certain level of lack is reached, 
that is, when it becomes very intense, it 
becomes a necessity. We can define the 
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need as a lack felt by the brain. The lack 
will become a necessity depending on 
the resistance of each individual and their 
experiences regarding the satisfaction of 
certain needs. The needs already exist 
in the individual, without there being any 
good destined to satisfy it. They can be 
modified by culture, but not created or 
voided.
Motivations
The need becomes a reason when it 
reaches an adequate level of intensity. 
It would be like the search for the satis-
faction of necessity, which diminishes 
the tension caused by it. They are close-
ly linked to the needs, so that the same 
need can give rise to different motivations 
and vice versa. Motivated behavior usually 
comes from an unmet need, and is ob-
tained through various incentives that may 
be represented by products, services or 
people. The incentives can be positive or 
negative (we try to avoid the latter).
Wishes
When the search for the satisfaction of 
needs is directed towards a specific good 
or service, we speak of desire. It is a mo-
tivation with a proper name. It differs from 
the generic needs in that, just as these are 
stable and limited in number, the desires 
are multiple, changing and continually in-
fluenced by social forces.
AGE RANGE
According to a study carried out in 2017 
by Coches.net, the average age at which 
a car is bought in Spain is 42 years. To-
day only 6% of buyers are young people 
between 18 and 24 years old. 21% cor-
responds to those between 25-34 years 
old. With the highest percentage, 31%, 
they are followed by adults between 35 
and 44 years old. From 45 to 54 years 
they will buy 25% and from 55 they will 
only buy 18%.
This data divides us the users into 5 dif-
ferent groups; 18-24 years, 25-34 years, 
35-44 years, 45-54 years and + 55 years. 
But taking into account the autonomous 
car, the new technologies and the Car-
sharing that in the previous sections I had 
the freedom to be able to mention and ex-
plain for their due understanding, I would 
add one more group; under 18 years old.
Thanks to all this research I can add this 
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age range. When you reach a point where 
the possession of a vehicle is no longer 
necessary, it will be autonomous, so you 
will not need to drive it. In addition to tak-
ing into account the new 5G technology in 
which vehicle, city and user can be con-
nected at all times at a spectacular speed. 
Minors will not need to obtain a driver’s 
license to use these services, thus facili-
tating the routine of adults day after day.
On the other hand, the age range that is 
over 55 years, we could almost divide it 
even more and place the elderly over 70 
years in a new group. As I explained in 
the section for those under 18, the service 
could work for this group as well. When 
you reach an age the facilities to drive a 
car and maintain it are reduced, so many 
are forced to transport themselves by 
public transport, if their faculties do not 
allow it, wait for a family member to help 
them or as a last option to stay at home. 
These new technologies and applications 
as a new business model could facilitate 
this movement by giving freedom to the 
elderly in our environment.
Lastly, I will talk about young people be-
tween 18 and 24 who are in the queue of 
the study. Today the economy and society 
of our country has changed and most of 
the young people of these ages are still 
doing their studies, mostly university, and 
can not stand alone, so they have to live at 
the expense of their parents. This does not 
allow them to buy a car, only a privileged 
minority. Thanks to this new mobility appli-
cation, this group could have the oppor-
tunity to get the freedom to move around 
the city without having to worry about the 
responsibilities of owning a vehicle. 
GENERATION Z
It is the generation that has taken over 
from the millennials. They are at least 23 
years old and outnumber their predeces-
sors. In Spain there are 7,800,000 boys 
and girls who belong to this post-millenni-
al generation. They are more enterprising 
than millennials16. They learn quickly and 
in a self-taught way, which makes them 
much more irreverent young people than 
their millennial colleagues, educated with 
much more rigid systems.
If the situation of the millennials was not 
very promising in its incursion into the labor 
market, generation Z suffers even higher 
unemployment rates, which exceed 25% 
and probably because of this they are also 
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16. Millennials, also known as Generation Y (or Gen Y), are the 
demographic cohort following Generation X and preceding Gen-
eration Z. Researchers and popular media typically use the early 
1980s as starting birth years and the mid-1990s to early 2000s as 
ending birth years. Millennials are sometimes referred to as “echo 
boomers” due to a major surge in birth rates in the 1980s and 
1990s, and because millennials are often the children of the baby 
boomers. The characteristics of millennials vary by region and by 
individual, and the group experiences a variety of social and eco-
nomic conditions.
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the most enterprising generation.
Unlike millennials, little has been written 
about these young people of the future. 
In the book Generación Z17, Núria Vilano-
va and Iñaki Ortega review in depth what 
moves these young people, what are their 
motivations, their weaknesses and the en-
vironment that surrounds them.
Generation Z experiences the democrati-
zation of access to opportunities. It does 
not matter who your father is or where you 
were born. Only count your talent. They 
are digital natives and take advantage of 
this advantage to look for new profession-
al opportunities in an increasingly chang-
ing labor market.
They are very creative young people, with 
a high adaptability to new environments. 
They know that they will have to adapt 
many times to new labor realities and 
have a lot of geographical mobility in an 
increasingly global world.
Youth and technology binomial
This generation is the first to be born in 
the digital age. His mastery of innate new 
technologies and, in fact, almost half of 
them spend between 6 and 10 hours con-
Figure 49. Gen Z Boy. Photo by Martin San-
chez on Unsplash.17. Generation Z, everything you need to know about young peo-
ple who have left millennials old. Nuria Vilanova and Iñaki Ortega 
are its authors. December 2017.
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nected to their mobiles.
They distrust the traditional educational 
system, in many cases they themselves 
have access to information directly and 
faster than their teachers. His attitude is 
irreverent in the sense that absolutely ev-
erything is questioned.
They are much more critical than their pre-
decessors and this attitude allows them to 
move forward and not remain anchored. 
In fact, the university degree with the high-
est entrance grade this year in Spain has 
been the double degree in Mathematics 
with Physics. 
Weaknesses
Immediacy is also an innate characteristic 
in them. They are accustomed to down-
load fast and to maintain a multitude of 
conversations at the same time in their 
social networks. But this quality, can be 
at the same time one of its weaknesses.
They have less ability to preserve attention 
in everything that does not provide imme-
diate results and shows significant gaps in 
oral and written expression.
They have a reputation for being very in-
dividualistic and yes they are very ego-
centric hanging selfies all the time in their 
social networks, but they are also very 
supportive. The social commitment is a 
very present element not only in these 
young people, but in the new companies 
that are born under their arm.
They are also nonconformists. They no 
longer settle for a house, a good job and 
start a family. They want to transform the 
world. This leads them to be much more 
entrepreneurial. In fact, the average age to 
start a business has been reduced from 
35 to 24 years in this generation. 
More and more global
The generations are becoming more glob-
al, more technological and interracial. The 
foreign population was 923,879 people 
at the time of the millennials. Generation 
Z, on the other hand, is much more inter-
national, with more than five million immi-
grants (5,023,487).
In the hands of this generation is our fu-
ture. A digital generation, entrepreneurial 
and non-conformist, capable of trans-
forming the world at the same speed in 
which our societies are transformed.
PROPOSAL | THE USER: GENERATION Z
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06.04. 
THE SYSTEM: 
BUSSINES 
MODEL
BASIC APPROACH AND APPROACH OF 
THE PROJECT
As I explained before, this project is about 
Carsharing that will solve the problems of 
our users. This is because this service will 
offer total freedom of mobility, in addition 
to offering other services such as not car-
ing about its maintenance, reserved park-
ing spaces or obtaining the same result 
as private transport but with a lower price.
Therefore, we are talking about a vehicle 
that will have the purpose of being shared 
so that it is as little as possible stopped. 
It will connect all the necessary points of 
a city without worry of transhipment and 
wait for the lack of public transport sched-
ules. Thus, our users can perform all their 
obligations and hobbies with more inde-
pendence and freedom.
This vehicle will have to take into account 
all the needs that customers will have. 
Therefore, in the interior, an environment 
thought of in today’s generations will be 
provided where you can enjoy a good ex-
perience at the same time as a good en-
vironment where you will always be com-
municated.
Of course technology has one of the most 
important roles since the vehicle of this 
project must have an intuitive HMI, which 
solves all the problems that may arise 
from when users request the vehicle until 
it is returned. In addition it must adapt to 
this type of urban users and busy.
Some of the topics that can be treated in 
this vehicle are:
• Security for high traffic in the city
• Sufficient space to transport everything 
necessary from day to day.
• Connectivity with all digital devices
• Option to show schedules and plan-
nings of the week
• Comfort for optimal body rest
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• Sleep tracking and prevention measures
• Information on events and activities that 
take place in the city during the next week. 
WHAT?
Vehicle that can be used on a daily basis, 
in addition to allowing the user to move 
around the city comfortably. Shared or 
Carsharing for one or two people that im-
proves the travel experience with the help 
of the latest technologies. 
WHO?
Young user of 24 years without own car 
and who is obliged to use public transport 
that needs to travel by urban and interur-
ban routes to complete their day to day 
with a normal activity. 
WHEN?
In their daily routine, at all times they need 
to move from one place to another in the 
city. 
HOW?
The vehicle not only helps users get to 
their destination of complicated access, 
but also improves the travel experience. 
To do this, it must be comfortable and 
spacious, where the user can feel com-
fortable both during commute hours and 
when he spends his leisure hours. It must 
also be simple, elegant, technological and 
responsible with the environment. 
WHERE?
Barcelona. Mainly on trips around the city 
and when necessary for its surroundings. 
WHY?
Because he wants to take advantage of 
his time as much as possible, in addition 
to having an independent life so recently 
he wants to have the advantages of being 
able to move freely around the city with-
out worrying about the needs that his own 
vehicle creates. This decision is justified 
by not wanting to invest so much capital 
in a possession that is not necessary and 
prefer to invest in experiences with their 
friends. 
VEHICLE REQUIREMENTS
COMFORT
PROPOSAL | THE SYSTEM: BUSSINES MODEL
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Comfort is a factor to be taken into ac-
count in vehicles, to respect the ergonom-
ic measures, we must take into account 
that it is a car intended for the enjoyment 
of the journey, which can be several hours, 
therefore the facility to move inside is im-
portant, and not feel anchored to always 
stay in the same position.
SPACE
The ample space to be able to stretch the 
legs and move with harmony, at the same 
time as storing the essential luggage for 
the trip.
SECURITY
At a time when cities will be divided be-
tween autonomous and drivable cars, the 
sense of security has to be very important, 
so that it comes to rely on something not 
controlled by itself.
PRIVACY
Despite not using a car of your property 
that could be customized to suit the user, 
it must be found in a family environment 
and close to him, to relax and enjoy the 
experience. This means that it has to be 
a pleasant environment for the different 
people who use it.
ECO FRIENDLY
Although when we talk about cars, it is 
unthinkable to think about the pollution 
that it produces. The most advanced 
technologies and engines that pollute the 
least, and that give us the most optimal 
conditions will be sought.
POWER
We are talking about routes that can be 
fairly short, although you will never drive 
too many hours in a row, since the user 
wants to make several stops on his route. 
However, in vehicles you have to be pre-
pared for winding, narrow, complicated, 
and long roads.
GPS
The car will guide us the way, it can be 
a specific route designed by the one that 
shows us previously, or the most conve-
nient route according to the places and 
the tastes and interests of the user.
TOURIST GUIDE
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As we move along our route, the car can 
suggest points of interest and information 
about them if the user wishes.
INFORMATION POINT
The vehicle solves our doubts, as could 
the information point of a city: What the 
best way? Monument that I can see? 
Routes or outdoor sports? Restaurants or 
hotels? 
REPRESENTATION OF THE CONCEPT 
REGARDING THE PACKAGE
After having defined the requirements for 
the concept. Now we review them and we 
put ourselves in a position to start the next 
phase.
• Two-seater vehicle
• Autonomous driving to enjoy the envi-
ronment
• Seat Minimó Platform
• BMW Isetta redesign
• Electric motor for minimal contamina-
tion. 
SEAT MINIMÓ ELECTRICAL PLAT-
FORM
The trends of the future lead us to move 
away more and more from diesel and gas-
oline, and bring us closer to new methods 
for the operation of motor vehicles, which 
are less polluting; hybrid vehicle, electric, 
natural gas, alternatives are possible.
Today the least polluting would be the op-
tion of electric vehicles, but they have a 
great inconvenience, the short duration 
of the charging time, and the low power 
of the vehicle. However, we expect these 
aspects to improve with the passage of a 
few years, and thus to obtain electric ve-
hicles, which reduce polluting emissions, 
more efficient.
Minimó has been developed combining 
the best of both worlds, the safety and 
comfort of the car and the agility and ease 
of parking of the motorcycle. In the devel-
opment of this 100% electric concept car 
with capacity for two people, the ‘battery 
swap’ system has been integrated, which 
allows the vehicle to be fully recharged 
in a few minutes and ensures a range of 
more than 100km. This innovative system, 
by not having to move the cars to the re-
PROPOSAL | THE SYSTEM: BUSSINES MODEL
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charging points, reduces car operating 
costs by up to 50%.
In the development of Seat Minimó, the 
opinion of the city councils and public en-
tities as well as the carpool companies 
has been taken into account so that this 
product can be attractive for their needs.
That’s why I decided to use the Seat Min-
imó platform to redesign the concept of 
the classic MBW Isetta.
Figure 50. Battery Sawp. Source: SEAT
Figure 51. SEAT Minimó. Source: SEAT
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BUSINESS MODEL
A business model is an abstract represen-
tation of an organization, either textually or 
graphically, of all related concepts, finan-
cial agreements, and the central portfolio 
of products or services that the organiza-
tion offers and offers based on the actions 
necessary to achieve strategic goals and 
objectives.
One of the most used methods for under-
standing business models is the Canvas 
method; a strategic management tem-
plate for the development of new business 
models or document existing ones. It is a 
visual graphic with elements that describe 
the product or value proposal of the com-
pany, the infrastructure, the clients and 
the finances. It helps companies to align 
their activities by illustrating possible com-
pensations.
Next we will use this method to explain the 
business model proposed for our automo-
bile concept ‘Mobile Information Point’.
But first we will analyze above and run, 
how is this business going to be.
We propose a company that can dedicate 
itself to the culture and well-being of the 
city, or even a public organization that tries 
to promote the culture of young people.
This organization will have a fleet of vehi-
cles designed adapted for different num-
ber of people.
A larger will generate a database with in-
teresting travel routes, areas for drinks, 
movies, work, supermarket etc.
In synchronization with the era of con-
nectivity, this company will have an App 
from which the user can inform himself, 
and select which of the routes he wants 
to do and the number of people they are, 
and of course the dates, with this data the 
system will award you a perfect vehicle for 
that activity. There is also the possibility to 
create your own route.
Once hired, the system will provide you 
with all the details about the selected 
route.
The vehicle will pick you up at the agreed 
place and at the agreed time. And the ex-
perience begins; the car, just like an Infor-
mation Point, will tell you all the selected 
route and all the points of interest and will 
answer the doubts of the drivers.
The users will start their route, and as the 
trip progresses it will send alerts of nearby 
PROPOSAL | THE SYSTEM: BUSSINES MODEL
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attractive areas for the user, and their in-
formation, the user will decide if he wants 
to change his route or continue. There 
is also the possibility that you inform us 
about sports activities or cultural events 
that can be held in those days, such as a 
party or concert.
Once the route is finished, the vehicle will 
leave us at the agreed point, and will be 
ready for another route. 
REFERENCE MODELS
The multitude of applications and web 
pages that we can access from our elec-
tronic devices is immense, for urbanites, 
offering possibilities for leisure culture and 
responsibilities. In many occasions it is the 
autonomous governments themselves 
that produce them, boosting their well-be-
ing in the Smart Cities.
However, none of them is related to the 
possibility of renting the vehicle. But on 
the other hand yes there are several com-
panies dedicated to vehicle sharing, ie 
carsharing.
Car2go
Car2go is a subsidiary of Daimler AG that 
provides car rental services in cities in Eu-
rope, North America and Chongqing, Chi-
na.
The rental service is decentralized. The 
user uses a smartphone application to lo-
cate the nearest car and can unlock the 
car door from the application itself or with 
a membership card. It is also possible to 
reserve the vehicle for a period of 20 min-
utes without this time counted as rental.
It offers Smart Fortwo “car2go edition” 
and Mercedes Benz Class A, B, GLA and 
CLA vehicles. The rent is made point to 
point and paid for the minutes used. Each 
city has a different price per minute for rent 
and a registered user can use any car2go 
vehicle in the world. 
PROPOSAL OF BUSINESS MODEL
In order to improve the requirements that 
I have exposed in all my previous work 
we need to create a new business model, 
where the value of the car of a full turn and 
serve so that our user can move through 
the city with total freedom.
The definition of a business model is com-
plicated and has many variations. The 
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classic definition says that; is the plan pri-
or to the business plan that defines what 
you are going to offer the market, how you 
are going to do it, who is going to be your 
target audience, how are you going to sell 
your product or service and what will be 
your method to generate income.
Business models are used to describe 
and classify businesses, specifically in an 
entrepreneurial context, but they are also 
used within companies by managers to 
explore the possibilities of future devel-
opment. Private, well-known business 
models can be like “recipes” for manag-
ers. Business models are also often men-
tioned in the context of accounting within 
the development of public reports. 
CANVAS BUSINESS MODEL
The Business Model Canvas is the “tem-
plate” of the most popular business model 
in the world. Since its creators, Alexander 
Osterwalder and Yves Pigneur, published 
the book that gave name to this “canvas”, 
it has become a business model used for 
almost all new startups and popularized in 
contests such as Startup Weekends.
It is a tool that has different sections that 
are responsible for covering all the basic 
aspects of a business, from the custom-
er segments to even the key partners and 
the cost structure. In general, follow the 
definition of business model and seek to 
capture in one place how you create, de-
liver and capture that value of your startup. 
WHAT DOES IT CONSIST OF
Customer Segments
Segmentation of the market or group of 
people to whom we are going to sell our 
product or service. You can group the au-
diences by the needs, channels, relation-
ships or offers. Some examples of seg-
ments would be the mass market (very 
broad), the market niches (very specific), 
the diversified ones (very different audi-
ences) or the multi-segments (which de-
pend on several clients at the same time).
Value proposal
Characteristics and benefits that are re-
sponsible for creating value for each of 
these segments. In this part you should 
explain what you offer to your customers 
and why they are going to buy it. Some 
features of this proposal could be novelty, 
PROPOSAL | THE SYSTEM: BUSSINES MODEL
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performance, personalization, design or 
price.
Channels
Means through which you will communi-
cate and you will make your value propos-
al to the client. They can be own channels 
(of the partners) or external and direct or 
indirect and are divided into 5 phases (no-
toriety, evaluation, purchase, delivery and 
after-sales). Relationship with the client: 
type of relationship between the startup 
and the client. It can be personal assis-
tance, self-service or automated (mix of 
both).
Source of income
Where will the money go to the company? 
How will the benefit be generated? Some 
revenue source models could be direct 
sales in a single payment, payment per 
use or subscription.
Key resources
The most important resources for all of the 
above to work. They can be physical (ve-
hicles, buildings, ...), intellectuals (patents, 
copyrights, ...), humans (key experts, 
highly valued employees, ...) or financial 
(cash, credit, ...).
Key activities
If there are key resources, there must also 
be key activities. What are the activities 
without which your business would die? 
Are they production? From solution to in-
dividual problems? Of a platform through 
which the entire startup works?
Key partners
Collaborators and people that are key 
for the business to start and work. And 
why are these key partners looking for? 
Because it seeks to optimize resources 
(hire suppliers), reduce risks with strategic 
alliances and acquire resources and ac-
tivities that you do not have in your own 
startup.
Cost structure
The classic breakdown of the expenses 
that your business model will have. Fixed 
costs, variables, economies of scale to 
reduce costs and everything related to 
spending are included.
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Figure 52. Canvas Model. 
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ESTIMATION OF RESOURCES
DATA YEAR 1
USER NUMBER 28500
MONTHS 12
VEHICLES 150
USERS/VEHICLE 190
ESTIMATION KMs 869.318,18
REGISTRATION FEE (€) 15
SERVICE (€/MIN) 0,1218
Figure 53. Estimation of Resources Table 1.
Figure 54. Estimation of Resources Table 2.
18. With the battery that is applied to the minimum seat we reduce 
the expenses of the Carsharing by 50%, so the cost of the minute 
will be reduced to 0.12 € instead of the average of 0.23 € in which 
it is in this moment
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FIXED COSTS YEAR 1
FLEET OF VEHICLES 540.000,00€
PERSONAL EXPENSES 310.633,145€
RENT OFFICE 9.000,00€
RENT PARKING SPACES 12.378,60€
WATER AND LIGHT 0,00€
PHONE AND INTERNET 3.780,00€
OFFICE MATERIAL 1.650,96€
ADVERTISING 9.000,00€
WEB/APP SERVERS 1.560,00€
CLEANING SERVICE 3.432,00€
LEGAL ADVICE 1.548,00€
PROCESSING EXPENSES 32.877,79€
TOTAL 925.860,495€
PROPOSAL | THE SYSTEM: BUSSINES MODEL
Figure 55. Fixed Cost Table.
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HMI
HMI (Human Machine Interface) refers to 
the means by which the user can commu-
nicate with a machine, equipment, com-
puter or device, and includes all points of 
contact between the user and the equip-
ment.
Usually they are easy to understand and 
easy to operate, although in the field of 
computer science it is preferable to refer 
to that they are usually “friendly and intu-
itive”.
In this way we understand the HMI both 
how the method with which the user will 
hire the service, and the way in which it 
will communicate with the vehicle once 
the service has been contracted.
The use of mobile phones has become 
widespread in such a way that today 
the vast majority of Spaniards have one 
or more of these devices, to the point of 
becoming practically necessary for social 
life.
These devices that initially were only used 
to receive and make calls, each time they 
fulfill more functions, and are more nec-
essary in the daily life of the users and for 
that reason the most common thing is 
that they always go with theirs.
That is why we have decided that the mo-
bile phone is the main method by which 
the user communicates with the vehicle, 
to the point of being able to link both de-
vices.
Once inside the vehicle apart from the 
mobile phone we will use other methods 
from which the user can interact with the 
vehicle, such as traditional screens, or the 
latest technologies, such as Head-up, vir-
tual environments or reality increased.
To understand what means of interaction 
the user will need within the vehicle, we 
draw a cycle of use, of what would be the 
function and all the movements of the ve-
hicle during the reserved daily route, since 
the reservation occurs, the preparation of 
the vehicle, the collection , and finally the 
return home of the users.
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After analyzing the cycle of use of the ve-
hicle we realize that we need an external 
medium to the vehicle that allows us to 
reserve, as we said before this medium 
will be mainly the mobile phone through 
an App, although in the background 
there may also be web pages or number 
contact. Once in the vehicle, it will have 
speakers and microphones that will allow 
us to interact with it, and thus make us 
a good introduction to the route, help of 
the Head-up system that will be projected 
on the wide glazed surface of the vehicle. 
This system may also be appropriate for 
when the vehicle offers interesting infor-
mation and advice as we move forward 
on the trip.
On the other hand we will need a way to 
control the environment of the vehicle, 
firstly, the driving mode, and on the other 
hand small details, such as the position of 
the seats, temperature, lights, air, etc...
Again the mobile phone can be a good 
method, through the application that will 
synchronize with the vehicle. Finally we 
want a virtual environment without feel-
ing surrounded by a multitude of techno-
logical devices, therefore the nonexistent 
screens projected on the glass, and the 
mobile phone will suffice. 
PREVIOUS DAYS
DAY 1
The user has his usual route 
selected in the memory of the 
application.
Conditioning and programming 
of the vehicle.
The vehicle in autonomous mode 
picks up the users at the selected 
point.
The vehicle gives us all the 
information about the trip: planned 
stops, duration of the trips, etc.
FIRST STOP; The vehicle offers 
information about the weather and 
the latest news.
The users decide to continue their 
route.
The users decide to take a detour 
offered by the vehicle: “In 500m 
new cafeteria where to work”.
SECOND STOP
Users move to the next stop in 
autonomous mode to rest.
THIRD STOP and last of the day. 
The vehicle offers information on 
where to dine or have a drink with 
friends.
06:30 h
08:00 h
08:10 h
10:00 h
15:00 h
15:30 h
17:00 h
21:00 h
22:30 h
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Figure 56. Day Agenda Table
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MOBILE APP
Before developing the App we made a 
basic content tree to structure the ap-
plication.
Homepage
I am already a user
My user
Search car
Plan your day
Chat
Conect car
Duration of the 
route
Options
Information about 
route
Booking
Payment method
Individual
Group
Aventure
I’m not a user
Your cash
Promotions
Figure 57. App Tree Table
- 141 -
SIGN UP1 MAIN MENU 2
SETTINGS3
CHOOSE MODE4 SEARCH CAR 5
SELECT CAR6
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Figure 58. App Screens.
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06.05. 
THE VEHICLE 
Figure 59. First Sketches 1
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HOW IS THE VEHICLE?
It is a vehicle made mainly for one or two 
people, which helps us to take advantage 
of the time of each day to be able to invest 
in later experiences, that is, a mix between 
the microcar typology and vehicles of cat-
egory L1e, as I have explained previously.
Matiene at all times in contact with the 
outside, ie with large glazed areas.
And finally, it has a futuristic, dynamic and 
unbridled character, so that this vehicle 
can become the best travel companion.
OPENING DOORS
No type of key will be needed. 
Everything will work through 
sensors that can be managed 
through the App
PROPOSAL | THE VEHICLE
Figure 60. First Sketches 2
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Figure 61. First Sketches 3
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row one behind the other, as is the case in 
the reference package. I have decided to 
keep the typical distribution in which the 
two seats are placed side by side. I think 
that being a concept of autonomous car 
and the fact of not having to drive gives 
rise to the user wants to converse and re-
late within it and this provision facilitates 
this action. 
On the other hand, in a future develop-
ment of the design of the seats, I think that 
a “sofa” style and not two individual seats 
would fit better. 
On the one hand the savings of the inte-
rior space would be immense, in addition 
to being an autonomous vehicle and not 
needing a console on the floor for driving, 
it will not be necessary for the two seats 
to have a separation. On the other, when 
the user travels without company, you will 
have more space to relax inside the vehi-
cle, creating a more comfortable space.
THE CONCEPT
As I explained in this chapter of the docu-
mentation, the reference package chosen 
was the SEAT Minimó concept car, which 
resembles the Renault twizy. To give char-
acter to my design, I have taken the liberty 
of increasing the measures regarding the 
width of the vehicle. On the other hand, for 
this to achieve a more aerodynamic and at 
the same time futuristic I have reduced the 
final height.
On the other hand, after the detailed study 
on the microcars of the postwar period 
and as I have defined in the corresponding 
chapter I have been inspired by the design 
of the BMW Isetta and in many of its char-
acteristics to develop my concept.
My main objective has been to create a 
compact, dynamic, comfortable and intel-
ligent vehicle respecting the aspect that 
represented all the “Bubble car”. Anoth-
er requirement has been to consider the 
fact that it can be integrated into the city 
of Barcelona,  Smart city, which this year 
will host the innovation center for urban 
mobility in Europe.
In the case of my design, I decided that 
the two seats should not be placed in a 
PROPOSAL | THE VEHICLE
Figure 62. First Sketches 4
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Figure 63. First Sketches 5
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GENERAL 
MEASURES
Technical drawings of the final model with 
human reference. In mm.
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FINAL DESIGN 
3D MODEL
This is the final design of the exterior of the vehicle. 
In which we can see the futuristic character, but at 
the same time could be integrated perfectly into the 
city’s environment.
Figure 65. Render 1
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BUBBLE BODY
PROPOSAL | THE VEHICLE
Figure 66. Render 2
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HEAD - UP 
Through the glass the vehicle can 
communicate with the user. This glass 
will inform about the environment and 
options within the vehicle. It will be 
interactive, so the user can handle it as if 
it were a mobile screen.
SWAP BATERY 
These batteries will reduce the cost of 
Carsharing up to 50% Figure 67. Render 3
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DOOR OPENING
It will be done by the front of the 
vehicle as shown in the sketches. 
No key will be necessary, it can be 
opened using the App
TAILLIGHTS
They will be 
interactive 
screens in 
which different 
lighting 
modes can be 
customized.
WHEELS
The wheels will be covered. Being 
an autonomous car is supposed to 
be good driving and therefore the 
wheels may be thinner since they 
will not wear out as much.
PROPOSAL | THE VEHICLE
Figure 68. Render 4
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SYSTEM 
EASY PARKING
Its small size makes parking throughout the city 
easier. Being able to take advantage of the gaps 
that other vehicles can not fill.
Figure 69. Final IDesign 1
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Figure 70. Final Design 2
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SYSTEM 
CARSHARING
A fleet of vehicles aimed at Carsharing will be creat-
ed in the city of Barcelonal.
Figure 71. Final IDesign 3
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Figure 72. Final Design 4
Figure 73. Photo by Djim Loic on Unsplash
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07.01. 
GENERAL
CONCLUSIONS
Mobility could develop in many ways. In 
this research I have proposed how this 
development could be from my point of 
view.
The streets are infested with vehicles, the 
rush hours in the cities are hell, having to 
park the car another, the price of gas does 
nothing but go up; and many other exam-
ples that I could continue mentioning but 
that have already been explained through-
out the documentation.
To understand the concept of automo-
bile, it is necessary to know the roots of 
different brands. Fashion is repetitive and 
history helps us learn from mistakes, for 
better future concepts, because some-
thing very daring in the past can help us.
The aesthetic values  and context of the 
automobile have marked the decades, 
and the market factors change very quick-
ly and make the automotive sector have 
to adapt to what the user requests.
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My hypothesis has been developed to the 
point where I have defined a vehicle ty-
pology (micro car / L1e license vehicle), 
various characteristics; as it is electric as 
well as autonomous. 
But this develops in an ideal hypothetical 
case, in which in the future it could be giv-
en; as Barcelona continued to develop as 
Smar city, that users were willing to leave 
private transport and join the carpooling 
revolution, or that people would contin-
ue traveling to work alone to be able to 
create the fleet of vehicles with only two 
passengers.
The creation of a business model around 
Carsharing and de App that will conect 
car, user and city, I think has been a key 
point for the correct development of the 
thesis and its possible functioning in to-
day’s society. 
The rigorous market study, with the differ-
ent cases of study, the investigation as far 
as possible users and as new groups are 
forming part of the inhabitants of Barce-
lona.
The realization of a real environment, a 
real user and estimated budgets means 
that this study does not remain a distorted 
idea. Otherwise it can be used in future 
possible real applications.
My goal from the beginning has not been 
to create a product to implement immedi-
ately in the market, but the idea of  collect-
ing different terms and concepts that lead 
to a POSSIBLE SOLUTION OF URBAN 
MOBILITY.
So my design depends on many hypo-
thetical factors, which well in the near fu-
ture could be given without problem, or 
not. But whatever happens, it will always 
serve as the beginning of a long investi-
gation into urban mobility and how micro-
mobility could become feasible again as 
it happened in Europe after the Second 
World War.
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Figure 74. Bicing Service Barcelona. Photo by Denchik on Unsplash
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